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THE “SKY-RIDE”—The Big Thrill of A Century of Progress into whose design and 
construction, safety and economy are incorporated as paramount essentials. The mas- 
sive columns of this huge structure were welded with 


HOLLUP ELECTRODES 


made in the plant of the Hollup Corporation, whose entire efforts are devoted to the 
manufacture of welding rods for arc and gas. 








47 standards ‘Fee, WA - Hollup Electrodes 
the “Avenue |. | :\ XN _- * = # ' | were used in weld- 
gs"—the im- ' Tived . . | 7 ~ w*| ing the standard 
entrance to | PEL. i frame sections of 
orld’s Fair— 5; 5, ge; ) the house of Gen- 
welded with | | ai | : ted vy a eral Houses, Inc., 
P Electrodes, et fr i. Aes. ~ . gn ae a RPI built at the World’s 


Fair. 




















Let us consult with you on your welding problems 
and save you time and money. 


HOLLUP CORPORATION, 3333 West 48th Place, Chicago, Illinois 
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THE STANDARD 
PREM| mi FOR RELIABILITY 


More and more skilled welders are demanding this better 

7— E S T a 'D) wire. They like its constantly uniform structure, free fi: 1g 
and deeply penetrating qualities. Experience has tought 

them that it is free from impurities—and they find ix 


a . 
. fication easy because each piece is marked for grade. We 
e I ale | res will gladly tell you how you can eliminate spoilt work ~ 


lower shop costs—and save valuable time. Write us t 
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MORE THAN 
1 31 100 YEARS 
1 ¢ PROGRESS 


WIRE MAKING 


AMERICAN STEEL & WIRE COMPANY 


208 South LaSalle Street, Chicago SUBSIDIARY OF unrreo AS stares STEEL CORPORATION Empire State Bldg., New York 
94 Grove Street, Worcester AND ALL PRINCIPAL CITES First National Bank Bldg., Baltimore 
Pacific Coast Distributors: Columbia Steel Company, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New 
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J | IS A LUXURY and 
]} WwW ]} r y nets seller a large profit 
GAS IN TANk 


Acetylene ALSO A LUXUR 


Why pay someone else to: 1—Generate it? 2—Com pres; 
it? 3—Tank investment? 4—Tank depreciation? PLUS 
5—Profit—Overhead? 


CUT COSTS—SAVE MONEY 
Make your own gas in this Explosion-proof 


HARRIS Red Head GENERATOR 


100% Dividends— Generator pays for itself in 
12 months where one 300 ft. tank of acetylene, 
purchased at 2!/oc per ft., is used monthly. 


400% Dividends—Generator pays for itself in 90 


days where 4 tanks as above are used monthly. 


Keep Up With the Times! Get the complete 
story from new catalogue telling of this money- 


saving plan, also showing the most complete line 





of welding and cutting apparatus ever offered. 


sae 
Rin * 


Free upon request. a oe 
HARRIS CALORIFIC CO. Beer ek 
Dept. This 
2814 Washington Avenue Cleveland, Ohio — suee sextvi 
ost. Price 
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Westinghouse-welded 
Sinews of Steel 
support these giant towers 


A. the Chicago World’s Fair, two giant steel towers 
stand as monuments to the practicability and economy 
of arc-welded structures and to the acceptance of this 
construction method by progressive engineers. Fused 
in the mighty legs of these 600-foot towers are strong 
welded steel sinews . . . the mark of a new and proved 
method in structural steel fabrication. 





Arc Welding has played an important part in making 
possible the light-weight and low-cost features of the 
Sky Ride structure design. 
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\ In this construction work, the Mississippi Valley 
Structural Steel Company used the Westinghouse Weld- 
omatic for shop fabrication. They 
were justified in the selection of 
this equipment to assure the most 
dependable results possible, at low 
cost. Just ask that company, or 
any other user of the Weldomatic 
if you wish to verify these perfor- 
mance claims. 














+ 





Uniform Welds—Its highly sensi- 
tive, automatic control system main- 
tains an even arc and feeds the elec- 
trode uniformly, despite irregulari- 
ties in the work. 


Low Maintenance—No springs, 
relays or delicate parts for adjust- 
ments or control. The welding 
head is a simple, compact unit in a 
dirt-proof housing. It is easy to 
install and to adapt to unusual types 
of work. 


SL ' x 





Easy Operation—Two convenient 
hand wheels provide an easy means 
for steering the electrode nozzle 
to any desired point. Feed control 
is electrically automatic. 


y 
\ 
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The Westinghouse Weldomatic fabricating one of 


Send the coupon for information the main column sections for the Sky Ride at the 
Chicago Century of Progress Exposition. This 


° aa a ae Os. 
on the Weldomatic, of other West work was done in the Mississippi Valley Struc- 
inghouse welding equipment. tural Steel Company's Chicago District Plant. 


nh house SEND FOR INFORMATION 
Westinghouse Electric & Manufacturing Company 


Room 2-N—East Pittsburgh, Pa. 











Dualit workmanship guarantees every Westinghouse product Oweldomic see ee ee mlexArc A-C. Welders 
— FlexArc D-C. Welders FlexArc Electrodes 

4 PERE ccescceea’ Gadi bch sbabaonape balaeemetereeuaamaiee 

CN sak 6:0 ee 0c anced eee Oebeeencrseans sand sisvawebeuen 

Position... Ree EE Ie ae ne er ere T 79633 
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Welding at ‘A Centu , 


NOTE: Any of the features described is readily located on the Fair grounds by referring to the n 
in parentheses and locating the corresponding arrow in the view at the bottom of pages 20 a1 


ANY miles of welded handrail- 
ing, hundreds of welded flag- 
lighting standards, 
two huge structural towers in which 19 
miles of automatie welding bead was laid, 


poles and 


an automobile tier parking machine in 
operation in which almost all parts were 
cut by the toreh and welded, actual dem- 
onstrations of welding—these are a few 
of the highlights at Chieago’s Interna- 
tional Exposition, A Century of Prog- 
ress, that will interest those in the weld- 
ing field. 

As the visitor approaehes the main en- 
trance to the Fair Grounds, at 12th 
Street, he goes over a pedestrian bridge 
the tubular columns of which are capped 
at both ends with welded plates and stiff- 
ener angles. 


Flagpoles and Standards 


Just inside the main entrance gates is 
the Court of Honor (/°), consisting of 
eight flagpoles surrounding a cireular 
garden. In the walk from this point 
south to the Seienee Building, whieh is 
the usual eourse the erowd takes, one 
passes along the Avenue of Flags (72), 
lined on each side with all-welded stand- 
ards inclined at an angle and with ecano- 
ples supported by all-welded posts. 

On every hand one sees various types 
of welded standards for lighting the 
grounds and for floodlighting the build- 
ings, as well as for carrying loud speak 
ers for broadeasting musie and announee 
ments throughout the grounds. 

The 


usual method of forming these is to in 


Welded flagpoles are numerous. 


sert each section of pipe several inehes 


into the pipe seetion just below, then 











OR Ow a ee rw ew 








plug-weld near the bottom of the smaller 
section and lay a fillet weld around the 
top edge of the large section. This makes 
a sturdy joint that does not set up high 
stresses in the fillet weld in high winds. 
A 60-mile gale with rain suddenly came 
up from the west on the evening of June 














The Visitor’s First View as He Enters 
the Fair Grounds Is the Welded Flag 
Poles of the Court of Honor. 


4th, but every welded pole and standard 
on the ground stood this terrifie test with 
no failure whatever, though the wind was 
sufficient to tear many of the flags from 
their standards. 


The “Sky Ride” 


In the application of welding to strue 
interest is the two 
welded towers of the Sky -Ride (10) sep- 


tures, otf greatest 
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Examples of Welded Standards at A Century of Progress. 
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arated by 1850 ft. and rising 

the air. The main ¢ 
struts and diagonais on eac! 1 
welded in the plant of the ) 

Valley Structural Steel Co. 

sections are formed of thre: ] 
make an and the 

and struts are formed of plat 
The welded struetura 

were delivered to the site and t 


four 


H-seetion, 


nels. 














by riveting. Some idea of the ' ¢ 
columns is obtained from t 
the bottom sections consist of , 
I-beams and one 15-in. I-b ‘ 
together to form the H-seeti 
completed section weighs 39 ( 
linear foot. These sections 

q 

a) 

i 

i 

i 

{ 

] 

g 

t 

] 
Base of Sky-Ride Column Showing Welded 

Members. Struct 

weight as they approach the top 
most sections weighing 174 lb oy 


toot. 
In addition to the 
members, welding Was also us 


main ana 


construction of Z-bar supports 1 
ing in place the rock-wool ins 
the elevator shaft, as well as f 
umn-base details, door and wn 
lions and jambs, ladders, ant 
Between the towers is spann: 
way of Roebling wire along w tY ; 
ten rocket shaped ears, each ng 
eapacity of 36 passengers and } 
framework of these 
construction with all joints we 
A display featuring the const 
the Sky-Ride has been set 
Travel and Transport Building 
ineludes a full-size section of 
columns at the 200-ft. level and 
of a main strut and of an int 


ears 1S 














ig Progress. 


ber 


rh 





Welded construction | 
is evident on every 
hand, and the welding 
and cutting processes 
are daily being dem- 
onstrated before mul- 
titudes of visitors. 


rut, all welded, with also an automatie 


lding head displayed. 
A seetu 


automatic welding head in position, 


m of a Sky-Ride member with 


are" 


strating the set-up for welding, is 
Deng shown in the large display of the 
Kleetrie Co. in the Electrical 
A full dese ription of the welded con 

e Sky-Ride was given in 


THE WELD- 


19099 : 
January, 1933, issue ot 


| I. PER 


Btructural Welding 
\r ; 


interesting application of 


welding is the 16 large arches 





in the General Motors Building (4) sup 
porting the floor 
Chevrolet cars are being assembled. 


root over the where 

These arches have a span of approxi- 
mately 95 ft. and a maximum height of 
approximately 44 ft. arch 
there 
section on each end and one at the top. 
Each 


by cutting and welding, and the sections 


Each was 


made in three sections, being a 


section was fabricated in the shop 
were fastened together in the field by 


At the points ot 
bending in each section, a wedge-shaped 


riveted splice plates. 


piece was cut out of the I-beam by the 
torch, with the point of the wedge just 
below the upper flange, so this flange was 








The ent and the New! Replica of a Centuries-Old Mayan Temple, in Which 
Every Part Is a Faithful Reproduction of the Original— 
Except the Welded Handrails. 


THE 
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not cut but was continuous along the en- 
The beam was then bent at 
this point, making a butt Joint, which was 
filled metal. Riveted 
plates were applied to the top surface of 
the lower flange of the welded joints, but 
the design is such that the welds take the 


tire section. 


with weld eover 


Welding was also used in fabricating 
framework of the 16-ft. 
at the top of the Sears- 


e structural 
revolving dome 
1). The stain- 
the dome is sup 
ribs made of T’s bent to the 


This frame is earried on 


Roebuek Building tower (1 


iess-Steel Coverin 


e ot 
ported by 
proper radius. 


‘Is running on the inside web 
were eurved to the 


elg! whee 


of H 


proper radius and welded to a support- 


beams which 


ing framework. 

With the exe ptions of the Sky-Ride 
towers, the Sears dome and the General 
Motors arches, t] 
to the Fai 
most entirely to 


floor Joists. a 


eappheation of welding 
r structures has been limited al 
the bridging between the 
is bridging is welded in all 
gs except the Travel and 
Where the bridging 
rounds are used, two rounds 


the main building 
Transport Building. 


1s exposed, 


being placed diagonally between adjacent 
joists, with the ends welded to the steel 
joists and a weld being made in the 
middle where the rounds cross. This 


makes a neat, rigid design. 

W he re the floor joists are covered so 

ey are not seen, small sections of chan 
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nels were used for bridging, these being  o.d. 


welded at their ends only. tom. These 


Welding would have been used to a far 
yreater extent in structural framework, f— 
were the Fair buildings to be built for 
permaneney. The buildings are only tem- 
porary structures, to be torn down when 
the Fair closes in November. It was the 
opinion of the Fair officials that bolting 
and riveting would allow a better and 
cheaper job of dismantling than if the 
steel were welded. Therefore there was 
no welding of the structural members in 
those buildings erected by the Fair. 

An interesting design of welded col- 
umn plates can be seen at the two-deck 
promenade extending for a distance of 


caps give the same 


pipe with eaps welded top and bot- 
effect as 








360 ft. north from the Chrysler Building 
(3). This promenade is supported by 91 
columns consisting of sections of 51-in.- 





Column Base Cut From I-Beam, Inserted 
in Slots in Column, Then Welded. 





plates, but actually are T-s 
from 14-in. Bethlehem beams 
of each cap is fitted throug! 
) cut in the end of the pipe wit 
acetylene torch, and the fla 
forms the bearing plate, comes 
Fillet wel 
pipe to the web and flange. 1 
| are bolted to the conerete ba 
With this di 
is no noticeable warpage ol 
after the laying of the *s-in. { 
A similar design of weld 
plates is used on the 2 


the end of the pipe. 


overhead joists. 


3 colum 


ing a canopy at Pabst’s Bl 
Casino (1/4). 


| Those who find interest in we 
age tanks of various types s 
the exhibit of the Chicago Brix & | 
Works in the first unit of the G 








W H A T T O 


(16) AGRICULTURAL BUILDING. 


S E E 


Welded aluminum truck-tank displayed in 


International Harvester Co. exhibit. 


Concrete floor around General Foods booth 
sprayed with brass by metal-spraying process. 


(12) AVENUE OF FLAGS. 


Street lined with 47 all-welded standards 
and with canopies carried by welded pipe 


supports. 
(3) CHRYSLER BUILDING. 


Columns of promenade extending north 
from building have plates, torch-cut from H- 


beams, welded at top and bottom. 


Exhibit of Chrysler body in five sections, 
showing location of flash welds by means of 


neon lights. 


Exhibit of body of Plymouth car after weld- 


in 
tion picture in theater in building. 
(13) COURT OF HONOR. 


g. 
Flash-welding operations illustrated by mo- 


Eight all-welded flagpoles surrounding cir- 


cular garden plot. 
(15) ELECTRICAL BUILDING. 


Demonstration of automatic welding head 
welding pipe, in Central Station exhibit. 

Section from one of structural members of 
Sky-Ride, with automatic welding head, illus- 
trating set-up for welding, in General Electric 


Co. exhibit. 


- Tem a 
em gee? Ta F 
= Sea oe cet 


Te = BE 


OGRESS 


From a Painting of 4 Century of Progress 
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* by H. M. Pettit. for Rand McNally & Co 


I N W E 


Huge vacuum cleaner made laste 
coated with cadmium by metal sprayix; 
exhibit in Hoover Co. booth. 

(8) GENERAL EXHIBITS GROUI! 


Products of welded stainless steel in 
Steel Corp. exhibit. 





Colored transparencies illustrating » Ne 
storage tanks, in exhibit of Chicago Bni stl 
Iron Works. an 

Examples of metal spraying: Mur hig 
booth of Brunswick-Balke-Collende: 


Lion’s head, hemisphere, and huge qm PAE 
lock in booth of Master Lock Co. Larg 
in moving exhibit in booth of Nationa ( we 
Register Co. un 
(4) GENERAL MOTORS BUILDING. 
Sixteen arches over large assem 
consisting of 18-in. I-beams, torch 
and welded at joints. or 
Two flash welders in operation in asi 
line. 
Portable all-welded waste hoppers «fy Ww 
sembly floor. 
(5) HOME PLANNING BUILDING 7 
Several manufacturers are displayin i 
mestic heating furnaces of welded stee 
struction. 
(6) HOUSING GROUP. Bt 
Armco-Ferro frameless steel hour Ge x 
welded wall sections and door and wi 
frames. 














' plaster 
Spraying 





chil rroup (8). Here are shown’ work at the 


Fair, one of the most inter rimental house built in Solon, Ohio, a 


number of elevated water esting is the Armco-Ferro frameless steel few months ago and deseribed in the 


nks il storage tanks of all-welded house in the 


Colored transparencies, in method of 


ised for illustrations. 


Housing Group (6). 
construction of this house 
with two automatic slide ma- _ slightly different from that of the 





e standpoint of welding and 
tier parking machine in oper- 
Nash Whiting Tower (1) is 
terest because of its all-welded 
the fact that all pinions, 
nks, tes, structural members, and 


gears were cut out by an oxy- 
shape-cutting machine and are 

| (his parking tower, which is de- 
seribed more fully beginning on page 32 
ssue of THE WELDING ENGINEER, 





ows skillful design, and workmanship 
! ut. 
Among the smaller welded struetural 





Erecting a Wall Section of the 
Frameless House. 


The October, 1932, issue of THE WELDING 


is Encineer. In the present house, the wall 


expe- seetions were rolled full house high and 


then welded together with a spot-welding 
machine. All door and window frames 
were welded into place before leaving the 
factory. At the site, the floor and wall 
sections were fastened together with 
sheet-metal serews. In the welding to- 
gether of the Z-shaped sections forming 
the floor unit, a special resistance welder 





makes two welds simultaneously, one on 

the top plane and one on the lower. 
After the wide floor seetions were laid 

in place on the foundation, the outside 








G AN D 


Welding is used in the design of the stand- 
ard frame sections in the house built by Gen- 
eral Houses, Inc. 


NASH WHITING TOWER. 


Tier parking machine carrying 16 latest 
Nash models on display. Pinions, links, gears, 
structural members, etc. cut with the torch 
and arc welded. All welds and cuts show 
high-grade workmanship. 


PABST’S BLUE RIBBON CASINO. 


T-sections torch-cut from H-beams and 
welded to top and bottom of 23 tubular col- 
umns supporting canopy. 


SCIENCE BUILDING. 


All-welded aluminum gondola used in sec- 
ond stratosphere flight by Auguste Piccard, 
on display in main hall. 

Huge globe in main hall supported by 
welded framework. 

Demonstration of thermit process on small 
scale, 

Demonstrations and exhibits on gas welding 
and hard facing, with equipment used, in ex- 
hibit of Union Carbide & Carbon Corp. 

Radiographs of welds and diffraction pat- 
terns shown in booth of General Electric 
X-Ray Corp. 

Demonstration of how polarized light is 
used to determine distribution of stresses. 


ae eee e- 


A L Lb 


E D F i 


(11) SEARS-ROEBUCK BUILDING. 


Revolving dome supported by welded frame- 
work. 


(7) SINCLAIR EXHIBIT. 


Life-like prehistoric animals actuated by 
internal motors. Frames of beasts are of all- 
welded steel construction. 


(10) SKY-RIDE. 


Two steel towers 625 ft. high, with main 
columns, struts and diagonals shop welded 
and field riveted. Z-bar supports, floor plates 
on observation platforms, column-base details, 
door and window mullions and jambs, lad- 
ders, and hand railing are also welded. 


(2) TRAVEL AND TRANSPORT BUILDING. 


All-welded hopper car with one-piece cast- 
steel underframe on railroad siding south of 
building. 

Car for transporting milk, with welded 
glass-lined tanks, on display in building. 

High-speed commercial transport plane, 
with many welded parts, on display under 
building dome. 

Demonstration of arc welding and electric- 
torch cutting in booth of Harnischfeger Corp. 

Exhibit featuring Sky-Ride, with actual sec- 
tions of welded structural members, and auto- 
matic welding head, illustrating method of 
welding of structural sections. 





wall sections were upended in_ their 
proper plaees one after the other, 
which metal conduits were welded onto 


EL OD §& 
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these wall sections at the ceiling line of 
both the first and second stories, these 
serving as continuous floor brackets. The 
upper floor sections and roof were then 
lifted into place and securely fastened to 
to the side walls. Finally, the glass-and- 
steel solarium was erected on the roof, 
thus completing the metal chassis of the 
house, which was then covered with insu- 
lation and porcelain-enamel siding put 
on. 

Some welding was used in the shop 
construction of the standard units form- 
ing the framework of the house erected 














Welded Frameless House on Exhibit 
in the Housing Group at the Fair. 


by General Houses, Ine., which is also in 
the Housing Group. 

A welded structural framework sup- 
ports a 10-ft. Rand-MeNally globe on 
display in the main hall in the Science 
Building (9). 

An unusual application of welding is 
in the design of the frames of the seven 
the Sinclair Ex- 
hibit (7). Heretofore wooden framework 
was used by P. G. Alen in the making 
of life-size animals for the motion-picture 
industry, but in this exhibit Mr. Alen 
substituted welded steel, mostly 1x14-in. 
stock, for wood. These animals were pat- 
terned after small clay models and were 
varefully checked by experts for aceu- 
racy of detail. dinosaurs, the 
largest of which measures 70 ft. from 
snout to tip of tail and weighs 2% tons, 
also requires certain other building com- 
positions, such as plaster and rubber. 
They are waterproofed to protect the 
delicate electrical mechanisms that give 
them life and they are strong enough to 


life-size dinosaurs in 


These 





Hopper Car With Welded Superstructure. 


withstand the summer gales blowing over 
the Fair Grounds. 

A hopper type of railroad ear with a 
single cast-steel underframe and welded 
superstructure is on exhibit on the rail- 
road siding immediately south of the 


Travel and Transport Building (2). 
This construction results in greater 














View of Inside of Welded Car. 


strength and durability with less weight. 
The underframe, of which the eight hop- 
pers are an integral part, replaces 170 
pieces and approximately 2000 rivets. 
Under the the Travel and 
Transport Building (2) the latest type 
of Boeing high-speed plane is on display. 
Sixty of these planes are being built for 
the United States Air Lines. The engine 
mounts, wing joint fittings, spar joints, 


dome in 


tail gear and many other parts of this 











Welded Skeleton, 70 Ft. Long, of the Brontosaurus, 
for the Sinclair Prehistoric Exhibit. 
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plane are welded. The plan Ch 
pacity of 13 people, including tv 
and a cruising speed of 17] 
hour. 
A railroad ear with glass-line 
steel tanks is on exhibit for publi 
tion in the Travel and Transpo 
ing (2). 
An interesting example of e 
steel fabrication is a number of 
waste hoppers on the assembly) 
the General Motors Building (4 
are constructed of angles and p 
to size and shape and welded tog 
In the Home Planning Buil 
several manufacturers of domes 
AY 
a 
Aut 


View of Globe and Supporting 
Framework After Welding. 





ing furnaces are showing their p! 
made of welded steel, with almost 
plete elimination of castings. 


Welded Aluminum Products 
A truck-tank built by the 
Manufacturing Co., Joliet, and n 
3S half-hard aluminum with 

welded by the oxy-hydrogen pri 
being shown in the display of the P 
national Harvester Co. in the A 
tural Building (16). This tank 


91] 
all 





“A 




















This Welded Aluminum Truck-Tank Is One of the Features 














Flash- Welded 


of the International Harvester Exhibit. 


oad capacity of 1850 gallons of 
asoline, or about 500 gallons more than 
» carried if the trueck-tank were 
nstructed of steel instead of aluminum, 
out exceeding the desired weight. 
the aluminum tank weighs only 
half what a steel tank would weigh, 
costs about $1100 more, and is of 
somewhat thicker gage than a steel tank, 
he additional carrying capacity pays 
r the higher cost of the tank and truck 
one year. The tank alone weighs 2830 
All welds are ground down, and the 
nished welded seams have an efficiency 
approximately 90%. The truck and 
nk weigh 11,000 lb., unloaded, com- 
ared with about 14,000 lb. for a truck 
th tank of steel. 
Another example of welded aluminum 
construction is the spherical basket or 
gondola, used by Professor Auguste Pie- 
ecard, renowned Swiss scientist, in his 
balloon ascension into the stratosphere 
last August. This gondola is of pure 
aluminum and was brought over to this 
country for A Century of Progress, 
where it is being exhibited in the main 
hall in the Seienee Building (9). A de- 
scription of this gondola, as well as the 


N 


me being constructed for the strato- 
spherie flight to begin on or after July 


t 


lst from the Fair Grounds, is given in 
n article beginning on page 30 of this 
issue Of THE WELDING ENGINEER. 
In the exhibit of the U. S. Steel Corp. 
the General Exhibits Group (8) are 
shown interesting examples of 
welded stainless-steel products. 


Automobile Welding 


The general publie is showing great 
in the spectacular display of the 
welders in operation on the 
floor in the General Motors 
{) where they are making 
odies. The larger of these is a 
achine which welds in two op- 
the side panels to the back panel. 
weld is made in each operation, 
35 seconds elapses between the 
ree panels are clamped into the 
ind when they are taken out as 
The smaller welder fuses the 
cover panels to the front ends 
and rear panel assembly, after 


some 


which all seams are further reinforced by 
welding and then the surplus metal is 
ground off. All these operations are per- 
formed as the publie looks on from the 
baleony surrounding the assembly floor. 
Research is the keynote of the exhibit 
in the Chrysler Building (3). Here is 
displayed the unfinished body for a Ply 
mouth ear in which the flash welds are 
plainly visible. There is also an animated 
display in which the five integral parts 
the side panels, rear panel, cowl and 
floor pan—of a Chrysler body are moved 
together and then neon lights flash to 

















Flash Welder in Operation in the 
General Motors Building. 


In a theater in 
this building, resistance welding and the 


show the line of welds. 


other operations in the making of auto 
mobiles are illustrated. 


Metal Spraying 

In the General Exhibits Group (8) are 
several interesting examples of metal 
spraying. 

In the Brunswick-Balke-Collender Co. 
exhibit are 320 sq. ft. of plaster murals 
that were “metallized” with four coats of 
tin, the metal being sprayed onto these 
murals after they were in position in the 
exhibit. 

A 4-ft. lion’s head, made of plaster 
and coated with a 0.008-in. layer of ead- 
mium by “metallizing,” then finished with 
steel wool, is on display in the booth of 
the Master Lock Co. A hemisphere of 


Automobile Body on Display in the 
Chrysler Building. 


plaster, treated similarly to the lion’s 
head, is in the same booth, as is also a 
Master lock, 4 ft. high, constructed of 
wood and then metal sprayed with ead- 
mium. 

Forty coins, sprayed with 
metal to appear like the real thing, roll 
in and out of a huge eash register 
mounted on the top of a globe in the ex- 
hibit of the National Casn Register Co. 
These coins represent the money of ten 
different countries. They first were 
sprayed with lead. Then some were 
coated over with copper, others with 
eadmium to represent silver, and still 
others with brass to imitate gold. After 
the finishing coat of metal was sprayed 
on, the coins were sandpapered. 

A large job of metal-spraying is evi- 
dent at the General Foods booth in the 
Agricultural Building (16). Here an 18- 
in. strip along the eonerete floor at each 
end of the booth and 8 bays, Tx20 fH... 
were coated with brass by the metal- 
The area covered totals 
1200 sq. ft. of floor, and approximately 
400 Ib. of brass was sprayed. 


wooden 


spraying process. 


Another example of metal spraying is 
in the exhibit of the Hoover Co. in the 
Electrical Building (15). A huge vacuum 
cleaner made from plaster by the Arehi- 
teetural Decorating Co. and being an 
exact duplicate of a Hoover cleaner mag- 
nified ten times, with fittings such as 
switehes and serew heads made of wood, 
was sprayed with 80 Ib. of cadmium. A 
total area of 160 sq. ft. was covered. 


Demonstrations 


In booth J. group 9, Travel and Trans- 
port Building (2), the Harnischfeger 
Corp. is demonstrating are welding with 
a P&H Hansen welder, and also has an 
electrie torch in operation cutting metal. 
This demonstration ineludes the welding 
of brass, bronze, aluminum, tin, cast iron, 
and steel. The booth is provided with a 
panel of various metals welded together. 

Just west of the main hall in the Sei- 
3uilding (9) is a demonstration of 
the thermit process, of which the Metal 
& Thermit Corp. are sponsors, in which 
the are automatically 
charged in their proper proportions from 
two glass jars into a cup and then ignited 


ence 


chemicals dis- 
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Sprayed With Tin, These Plaster Murals Give the Appearance 
of Being Etched Out of Metal. 


Near this exhibit is also a 
the polarized 
for determining the loeation and 


with an are. 
demonstration of use of 
light 
extent of stress concentrations in stressed 
materials. 

A demonstration of gas welding and 
hard facing, together with a display of 
the equipment used, is being given in the 
exhibit of the Union Carbon & Carbide 
Corp. in the Science Building. 

An Westing 
house standard welding equipment, con 
Weldomatie and a 200-am 
pere welding set, for operation from a 


operating miniature of 


sisting of a 








— - 
J, 








Eighty Pounds of Cadmium Was 
Sprayed Onto This Huge 


Vacuum Cleaner. 


200-volt, 3-phase, 60-eyele supply, and 
a working model of a tank rotating 
device, may be seen in operation, at the 
exhibit of the Westinghouse Eleetrie & 
Manufacturing the Eleetrieal 
Building (75), in eonnection with the 
central exhibit. 


Co. in 


station The equipment 


shown, because of its diminutive size, 1s 
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being demonstrated in welding pieces of 
pipe, and illustrates how it is used in 
automatically welding tank al- 
though it has many other applications in 
industry. 

A showing of 


ends, 


radiographs of welds 
and diffraction patterns taken with the 
X-ray can be seen in the booth of the 
General Eleetrie X-Ray Corp. in the 
General Exhibits Group (8). 

Thus far, only the highlights of weld- 
ing at A Century of Progress have been 
mentioned. No reference has been made 
to welded water pipes, and other matter- 
of-fact aplications of the welding proe- 
ess. Neither does space permit going into 
the matter of how welding was used to 
build the Fair, as for example in the 
hard-facing of the dipper teeth used to 
move materials on land and on the sand- 
sucker which built up the land on which 
the Fair is held. All in all, the Fair is a 
grand demonstration of the important 
part. welding and the allied 
play in industry and commeree. 


processes 


Many of the data in this article were 
obtained from the Duffin Iron Co., West- 
ern Welding & Boiler Repair Co., Mis- 
Valley Structural Steel Co., 
Gage Structural Steel Co., Metallizing 
Co. of America, The American Rolling 
Mill Co., Chieago Bridge & Iron Works, 
K. D. Falk, Dow Chemieal Co., Sinelair 
Refining Co., and others, to whom grate- 


Sissippl 


ful acknowledgement is made. 





All-Welded Ornamental 
Arch for U.S. Navy 


The U. S. Navy recently awarded a 
contract for the of an all- 
welded ornamental iron areh for the en- 
trance to the San Diego, Calif., marine 
base. This arch is approximately 35 ft. 
long and is a beautiful piece of welded 


fabrieation 





fabrication. 
100% welded construction, 
was handled by the Sta 
Works, of San Diego. 


Specifications 


T! 





Advanced Course 
in Welding 


July 10th is the date set for 
ning of another advanced wel 
the John H 
Polytechnic Institute, Cleve 
This course, to be repeated « 


to be given by 


success of, previous ones, is ¢ 

give engineers and experience: 

an opportunity for a week’s 

study from both the praetiea 

retical standpoints. S 
The hours from 8:30 a.m. t 

each day will be spent at t! 

The Lincoln Electrie 

has offered the facilities of 


Compal 


trom 6:00 Q 


o’eloek will be occupied by 


school. Evenings 
the John Huntington Polytee 
tute. 

Study at the welding secho 
clude practice, demonstration 
tures on welding machines, elect: 
Not a littl 


be devoted to the welding of 


automatic welding. 


and non-ferrous metals. 
The evening lectures will 
discussions of welding eleetr 


we ld 


metal, calculations of 
shape of beads and stress conce1 
designing for welding, super\ 
inspection of welds and allied 
The only charge for the com 
materials used in practice wor! 
enrolled will the opport 
consultation with the instructor 


have 


special problems. 

Complete information on 
may be obtained from EK. W. P 
Welding Engineering Departme: 
Huntington Polyteelnie Institut 
land, Ohio. 





Brockson Completes Year 

as Head of Advertisers 
Under the direetion of W. I. Bi 

president, who is a frequent co! 

to THE WeLpiInc FE 

neering Advertisers Association, | 


NGINEER, 


is closing a very suceessful year 
the business conditions whiel 
vailed. During the year 25 new 
were added to the rolls and thé 
number of members and guests : 
the meetings has been inereas 
significant accomplishment 
association work—has been the 
research committees in making 


] 
selling al 


tive studies of specific 
tising problems. This 
affiliated with the National Indus 
vertisers 
their annual convention in CC] 
June 26th to 28th. 


organi 


Association, who ar 








he Resistance Welding of 
Aluminum and Its Alloys 


= By D. I. BOHN and G. 0. HOGLUND 


Aluminum Company of America 


INUM and steel are both 
ils, but this is about the only 
whieh they have in common 








andpoint of resistance weld- ‘f power application is a little " long, 

ibulation of the properties of molten metal will be observed at the 

; and of three poh ic used (CORRECT procedures for use point of electrode contact; and if it is 

alloys, given at the bottom of with the spot, seam, and still longer and sufficient power is used 

; page, will serve to emphasize these flash methods of resistance to cause an interior molten condition, the 

in Poise ana a | " welding are outlined in this pa- aye seth ly ePaper —— i 

S ras it has been developed, resist- . the eleetrodes ce » together. , 

ng of elon algee~S. te smanert oe be read at the semi- ideal spot weld would therefore be a 

ot ies metal in a molten state. annual meeting of the American power application of infinite amount for 
bviously has no mechanical Society of Mechanical Engi- ero time 

g In addition, the high thermal neers, Aeronautic Section V, at Relatively minor changes are required 

ty of aluminum tends to Chicago, June 27, 1933. to make reasonably rood spot welds in 

nperatures throughout the ma- aluminum alloys using the conventional 

t an extremely rapid rate, so that automatic spot welder, provided the 

r successful work the temperature gra- welder is of sufficient electrieal capacity. 

ist range from above melting at This latter point is important and must 

t of weld to well below melting these errors come from the inherent char be emphasized for all types of resistance 

e point of contact with the elee- ¢teristies of the a.c. contactor. welding, as we know of no way to satis 


les, Which may be only a few thou Variations up to one-half eyele would factorily compensate for insuflicient 


s of an inch away. If this condi be expected in the closing of the cor welding current. 
: : : ; ee ; ao - : hy . : , 
oes not exist, alloying of the alumi- ‘'@¢tor, depending on the point on By providing the a.e. eontaetor with 
y surface and the electrodes wil] Wave when the contactor coil is energized d.e. operating coil and a series re 


ny 


r. These considerations apply to all 
resistance welding, but particu 


It might also be expected that a similar 


sistor and operating it from a convenient 
condition would exist with respect to th 


souree of 125 or 250 volts d.e., the great 
opening of the contactor; this is not the ; 


spot and seam welding. inherent time variation of the a.e. eon 


case, however, as the effeet of the shading actor will be eliminated. This will not 
Consistent Results Not coil aggravates the holding-in character ‘nanre avnehronous control—a desirable 
Obtainable in Past istic, and time errors much greater than feature—but it will be enough of an im 
Laan phased tn alone aun sined 3 
For years results of varying degrees ‘hose observed in closing are obtained in provement to permit most commercial 
: eee aaa ‘is opening. ca al ae ee ee 
suecess have been obtained when a ee obs to be handled satisfactorily. 


These errors are of no particular mo 
ment when welding steel, as an extremely Projection Type of Electrode 
short time of power application is not Gives Good Results 
required. It is evident that errors of on : ; 


onal automatie spot welder, as 
) 


or steel, was employed for welding 
alloys. Lack of consisteney of 


ts characterized much of this work, Even without the use of synchronous 
oy ; . . or two eveles mean very little when the : 
nitial investigations were directed re alts CaS control, very consistent results may be 
1 dat 3 , 3s time of power application 1s Trom ten to . % 
rd determining the eause of this in : pe PI btained by using a special design of elee 
; thirty eveles. When a short time setting, bee ‘ 
" y C7 trode. This electrode design is shown in 


such as one to four eveles, is used, thes 
uch a mad - : 2a Fig. 1 and consists primarily of two flat 
: . ‘rror lemselves are suiheient to con , . ; 

automatie spot welder is ob- ©TTOFS themselve re suilieient 10 electrodes, one of which has been ma 


lication of pressure on the con- 


u by means of a motor-driven cam pletely - reck the consisteney which other ehined with a small projection in the cen 
ispring, and the time of power appli- “°° might be expeeted. ter. An aligning device is necessary to 
governed by an 7 contactor Thermal Gradient Through nsure parallelism of the faeces when 
tuated Trom a non-synehronous eam a . pressure is apphied. 

erate lot contact. The time in see Sheet Must Be High (\ssume that the eleetrodes are in con 
= s durng whieh this contact remains The basis of successful spot welding is tact with the sheets te be welded and 
F given setting is very nearly an extremely high thermal gradient from that the power is applied, let us say, for 
nd the large errors in time of | the weld to the surface of the sheet, and ipproximate four evel s, as determined 
heation, as observed oseillo- this makes necessary that the time of by the motor-driven eam setting. Let us 
0 . show that practically all of power applhieation be short. If the time ilso assume that sufficient energy is ap 
lied so that the proper weld will be com 
0 pleted in two eveles. It is at this point 
Properties of Aluminum Alloys and Mild Steel. that power should be removed from th 
Specific Thermal Electrical Brine _ Melting weld, and it is the inherent characteristic 

Heat Conductivity Conductivity Hardnes Temperature ‘a tin to take care of this feature. 
2? + SQe% 3? 1191 1220 When the molten bubble has reached a 
a 22 36 HO OF" 1085 120 eertain size, the non-molten metal con 
; 21 27 30% I FOS” 1193" | o t small projection on one of 
12 12 13% 2 2500" | e eleetrodes becomes thin enough to 
, nermit the projection to sink into the sur 

ane. ts 3 ge. 


face. When this occurs the entire face of 
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both electrodes becomes available for car- 
rying current and the current density 
through the weld is decreased to a negli- 
gible value. As wiil be seen, this will 
occur automatically, and whether the 
time of contact opening is one eyele or 
three cycles after this has occurred will 
make no appreciable difference in the 
weld. 

This method has been used quite suec- 
cessfully in making some compression 
test members, all of which showed higher 
values of failure than did duplicate riv- 
eted members. It is clumsy to apply in 
some cases and also requires special fac- 
ing apparatus to maintain the tips in 
their proper condition. For this reason 
it is of somewhat limited application, but 
may be definitely used to produce excel- 
lent spots where a minimum of expendi- 
ture is desired and existing equipment 
must be used. 

No mention so far has been made of 
electrode pressures. These are, in any 
event, a compromise. 


Effect of Aluminum Oxide 
Film on Sheets 


All aluminum alloys have more or less 
of a high-resistance oxide film on their 
surface. The effect of this is both desir- 
able and undesirable. It tends to produce 
melting at the electrode contacting point, 
but it also permits a weld to be made 
with less current than if it were not pres- 
ent between the sheets. Also, since it is 
by no means a constant or definitely 
known factor, it introduces one variable 
which is always present. 

The contact resistance between two 
aluminum alloy sheets or between an elec- 
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an ee Weter Inlet | 
Water | 


Ovtiet Fig. 1. 


. Spot Welder 


4 With Projec- 
tion-Type 
Electrode. 

View Is One- 

Sixth Actual 


Size. 


trode and a sheet deereases greatly with 
an inerease of pressure. For this reason 
alone a sufficient electrode pressure must 
be applied to insure no undue surface 
heating at the contact of the electrode. 
Also, the percentage of resistance varia- 
tion normally expected between the sheets 
becomes a less amount with high pressure. 
The hardness and yield strength of the 
alloys being welded determine the upper 
limit of pressure, but as a general rule 
the range between the permissible lower 
limit and upper limit is quite large, and 
satisfactory work can be done through 
a considerable range. This does not mean 
however that variations in pressure may 
be permitted in sueeessive spots, as with 
a given setup the pressure of successive 
spots must be accurately maintained. 


Electrode Design for Use With 
Thyratron-Tube Control 


If some form of synchronous control 


of power supply is available, extremely - 


consistent results will be obtained by 
using an electrode design as shown in 
Fig. 2. This design is a compromise be- 
tween the conventional pointed tip and 
the projection type of tip previously dis- 
cussed. 

If the pressure control is accurate, the 
line voltage constant, and the power ap- 
plication of a synchronous and exact 
nature, the only remaining variable is the 
contact resistance between the sheets 
caused by the oxide film. By using rea- 
sonably high pressures, this variation is 
not serious, using this type of electrode 
which to some extent compensates for its 
variation. The conical shape of the tip 
provides a natural stability in that the 





area increases rapidly, tendi 
the current density as the ti 
the surface of the metal. 
suddenly. lower the current 
negligible value, as in the 
projection type of electrode, 
consistent results are obtain: 
precision conditions mentior 

This design has practical 
over the projection type in t 
aligning is not necessary, and 
ations of general design pen 
worked into complicated str 
curved better 
than the projection tip. ‘| 
been used in conjunction wit 
tron-tube and the 
about the same as have be - 
with the projection type. 


surfaces to a 


eontrol 


“Common” Alloys May Not 
Require Surface Cleaning 
The aluminum alloys may | 


as “common” and 
former come in varying degr 


“strong” 


per, depending on the amou 
work, and are 
this reason their oxide film is { 
stant and offers but a low eont 
ance so that, in general, gs) 

with the common alloys does 1 


non-heat-treat 


























Fig. 2. Where Synchronous ( 
Power Is Provided, One Elect: 
Be Furnished With a Conical! 
Tip. View Is Two-Thir 

Actual Size. 


trol of 
je Can 
shaped 

















Strength of Spot Welds in the Aluminum Alloys. 





Average Breaking Per Cent Variation from 











Gage, In. Average Breaking | oad per Spot, Average 
:' Load, Lb. b —___— - 
: Pius Minus 
oH 0.020 465 233 21.0 14.0 
ouH 0.032 869 435 5:5 8.3 
y 0.040 1030 515 6.0 3.0 
$14H 0.081 2124 1062 a0 5.0 
es UH 0.032 S30 267 5.0 7.3 
SH 0.032 588 294 13.0 16.5 
117 0.032 910 455 6.0 7.7 
751 0.064 1373 687 11.5 17.5 
tag ASH 0.064 1079 540 11.0 6.7 
RIS\\ 0.064 1076 538 i3.2 14.0 
1S 0.064 1738 869 9.5 10.0 
h of the values in the above table = + ‘ 
d on l-in.-wide test speci- 
134-in. lap joint as shown — rr =, 
h at the right, and repre- od : 
ne . repre L-@ ° af 
kents the average of five duplicate speci- ; 
oe 


surface cleaning between the sheets sheet with the electrode. Also, in some 
eases it has been found desirable to clean 
one of the welding surfaces, but in no 
vase is it necessary to clean both of these. 

If the strong alloy has received its heat 
treatment by being raised to temperature 
in an air furnace, this heavy oxide is not 
present to a great degree, and probably 
no cleaning will be required either be- 
tween the sheets or in contact with the 
electrodes. 


tween the eleetrodes and the sheets. 
strong alloys are generally spot 
velded after receiving heat treatment. If 
sis done by bringing them up to tem- 
ture in a nitrate bath, a heavy, low- 
dueting oxide is formed. In general, 
smust be removed on the outside sur- 
faces, where the electrodes contact the 
ets, to prevent heating or melting at 
oint and consequent alloying of the 


The accompanying table gives a typi- 
cal set of test values of a group of spot- 
weld specimens made up as shown. 


Equipment and Methods for 
Seam Welding 


Nearly every feature with respect to 
pressure, power control, thermal con- 
ductivity, oxide film, ete., mentioned in 
connection with spot welding, applies to 
seam or line welding. 

The conventional machine consists of a 
pair of electrode rollers, one of which is 
motor-driven. 

If a normal or continuous supply of 
alternating current is applied to the 
rollers, which are rotating under pressure 
on the sheets to be welded, immediate and 
complete melting of the sheets through- 
out will oeeur if sufficient power is used 
to make a weld at all. The high thermal 
conduetivity of the aluminum alloys is 
primarily responsible for this result and, 
therefore, interrupted power is not 
merely desirable, but is absolutely essen- 
tial. 

However, a mere interrupted power 
supply alone is not sufficient. It must be 
synchronous so that each shot of power 
is an exact duplicate of the others, and 
these shots must represent a small pro- 
portion of the total time. With power on 
over half the time, seam welding is im- 
possible and, in general, is unsatisfactory 
if power is on over one-third of the time. 

Most of our seam welding is done with 





Fig. 3. Micrographs of a Gas-Tight Seam Weld of 53SW 
Aluminum Alloy Sheet of .051-In. Thickness. 


il adjustment made to give one cycle on and three cycles off 








| view (above) and transverse section (below) of same weld. 
> diameters (o1 


one-half actual magnification of original 


Reproduction, 50 diameters. 
was 100 diameters.) 
of the cast zone shown in the micrograph at the left. 








(Magnification of original photomicrograph 


Illustrates in greater detail a section through a portion 


The sheet near the tev 


and bottom of the micrograph has not been heated sufficiently to cause rever- 
sion to the cast structure, but some incipient melting has occurred at the 


trol of 
e Can 


raped 


grain boundaries, which appear somewhat heavier than those in normal 
51SW. The section through the cast zone suggests, in some ways, a section 
through a miniature ingot. The solidification evidently progressed from the 
edges toward the center of the cast zone. The columnar grains near the 
upper and lower edges of this zone were probably the first to solidify from 
the completely molten metal. 
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Fig. 4. Special Aluminum Spot Welders, 200 Kva., With 36-In. Throat. 


one cycle on and three off, or two eyeles 
on and six off. When sufficient power is 
available, these “on” percentages may 
even be decreased and provide a steeper 
thermal gradient from the weld to the 
outside surface. 

lhere are several forms of interrupted 
power available, but all of our experi- 
mental with the 
thyratron control equipment, which has 
permitted almost any desired flexibility 


3e necessary for development work with 


work has been done 


different gages and alloys. 

Little or no trouble is experienced 
when the proper adjustments are eom- 
liquid-tight 
seams in this manner with the alloys 
which are normally used for this type of 
work. It might be thought that the great- 
est field for seam welding would be for 
such purposes, and it will undoubtedly be 
used for many types of aluminum con- 


tainers in the immediate future. 


pleted in making 


vas or 


Spacing of Spots Permits 
Higher Strength 

The field of seam welding is, we be- 
broader than this. It is a 
most excellent production tool for join- 


lieve, mueh 


ing sheets mechanically where gas-tight- 
ness is not necessary, but where mechan- 
ical characteristies govern. It is obvious 
that 
duces a east structure continuously at the 


a continuous gas-tight seam pro- 
point of weld, as well as some annealing 
adjacent to the east structure. This is 
not fully desirable where only mechanical 
characteristies are desired, and by prop- 
erly proportioning the power impulses 
the seam will consist of separated spots. 

Ineidentally, with a given machine this 
type of joint will permit about double 
the thiekness of sheet to be welded with 
the same welding amperes used to weld a 
gas-tight seam. This is because the spae- 
ing of the spots is wide enough so that 
the previously completed spot shunts the 
weld being made by a much smaller per- 
centage of the available eurrent than is 
the ease with a continuous seam. 
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Fig. 3 shows micrographs of a con- 
tinuous gas-tight seam in 53SW. The 
extremely high thermal gradient is shown 
by the apparently unaffected surface 
metal with the molten weld only a few 
hundredths of an inch away. For these 
reasons, when the setup is properly made, 
electrode maintenance is entirely negligi- 
ble, as the outside sheet temperature 
(where it contacts the electrode) 
low that no trouble whatever is expe- 
rienced with the electrode wheels picking 
up aluminum. 


is so 


Where resistance welding is considered 
for the fabrication of aluminum prod- 
uets, either for gas-tight or liquid-tight 
containers, or where purely mechanical 
properties are needed, we feel that the 
design should be made, wherever possible, 
to use seam welding. It will be necessary 
of course to use spot welding where the 
mechanical limitations do not permit the 
use of a seam welder. Any mechanical 
joint, however, which ean be made either 
way will unquestionably be much less ex- 
pensive in production if the seam welder 
is used instead of the spot welder. In 
most eases the members ean be designed 
to permit all or most of the joints to be 
made with the seam welder, using the 
spot welder, or possibly rivets, for such 
places as are not readily adaptable to 
seam welding. 


Machines of High Rating 
Required for Butt Welding 

Butt welding differs considerably from 
spot or seam welding in that usually the 
and the distance 
from the electrodes to the point of weld 
is greater, so that a lesser thermal gradi- 
ent is necessary. It may be said to be 
the simplest form of resistance welding 
for aluminum alloy. It differs very little 
from steel practice, the main difference 
being that the normal design of a steel 
butt welder is considerably underpowered 
electrically, compared with its meehani- 


sections are heavier 


eal proportions, while a machine designed 
primarily for butt welding aluminum 


should have an electrical rat 
times that whieh 
would normally indicate for st vend, 





its mecha strene 


The general method is to ela x 
sections to be welded in thi 
and apply a pressure, prefera| v 
about 1000 lb. per sq. in. of e - 
A limit switeh is adjusted t es 
controlling contactors after ae 
travel. Fixed time has not 


ployed successfully ; and, sine 


Specimen 2 





Specimen 3 


Fig. 5. Oscillographs of Welding Current 
With Three Specimens of Alclad 
17ST, .064 In. Thick, With an 
Electric Roll Pressure 
of 900 Lb. 


Speed, 8 ft. per minute for spect 
and 6.5 ft. per minute for specimer 
1 and 2, 22400 r.m.s. amperes, ona 
primary amperes; 
peres. These oscillographs show t resey 
men 1 the welding current was 
off 16 cycles, ior specimen 2 the « 
1 cycle and off 3 cycles, and for oul 
current was on 1 cycle and of 





specimet! 3, 


of weld may vary from a fri 
seco! te 


to six or eight 
heavier sections, synchronous 


second 


of no importance. 

Since heavy power is req 
mally about 30,000 amperes 
of section, an excellent mecha 
necessary at the butted ends 
an explosion and areing when 
is turned on. When all adjus ing 
made, the contactors are el 
open automatically after a pre: 
travel, a flash being formed 





Ce ae ee ee ee 


frent 


the we everything works properly, 


ore § be no fire or disturbance of 

Wit vod butt weld most of the 
aid ill be pushed out in the flash, 
nd a mably non-porous structure 
will r with most alloys. Strengths 
£ 80! the original metal have been 
tained with welds made in duralumin 
fore treatment, the heat treatment 
eing 2 after welding. 

The stion of butt welding involves 
«o many different sections that it is diffi- 
eult to diseuss it except in a very gen- 


eral manner. The matter of electrode 
distance—that is, the amount of unsup- 
ported metal projecting from each elec- 
‘rode—is a compromise. The longer this 
distanee, the less power required, and 
the better current distribution obtained. 
This is limited however to the mechanical 
strength of the metal adjacent to the 
weld, and this consideration limits the 
maximum distanee with any given see- 
tion. With extremely small sections of, 
say, 0.2 sq. in., distances of 14 in. to %4 
_ have been found satisfactory ; where- 
as, distances as much as 2 in. have been 
ised with sections of 3 sq. in. 


Butt Welding of Simple Sections 
Offers No Difficulty 


No trouble at all is experienced in 
welding simple sections, such as squares, 
rounds, or rectangles having not too great 
aratio between breadth and width. When 
this ratio exceeds about 10:1, the prob- 
lem of current distribution becomes diffi- 
cult, involving very careful electrode de- 
sign. Similarly, with complicated sec- 
tions, such as many of the aluminum ex- 
truded shapes, the problem of electrode 
lesign becomes paramount and may in- 
olve preliminary experimenting and al- 
terations before successful results are 
btained. 

Many variations of flash welding simi- 
ar to that used for steel have been tried, 
ut with very slight sueeess. The general 
result is a rapid burning away of alumi- 
hum without obtaining a sufficient kilo- 


itt put and consequent welding tem- 
erature to permit a good weld. The 
presence of oxides is also detrimental 

method, but experiments in 
ert gases would not apparently solve 


ash welding problem. 

liseussion has of necessity been 
‘general, as ratings of welding equip- 
not highly standardized, and 
er settings to do a given type of 
be a result of eut-and-try 

vithin eertain limits. 
t results however are, in gen- 
expected where the material 
given job does not vary in its 
“ing, heat treat, and forming methods. 
™ “lousiy, all eheek welds should be 
e identical material used in 


Get ““H. O. 


@ Edited by 
H. O. T. RIDLON 
Welding Consultant, Joliet, Ill 
We Acknowledge 
With Thanks— 
Thanks, youse guys, yes sir! for all 
the mail, comments, diseussions (and 


cussing) on the first column, so help me! 
I’ll get around to a personal reply some 
time. But now I’m busy, for sure enough 
the well known “corner” 
been turned, and so—I say please for 
give me! Keep the mail 
Thanks, my good friends. 


seems to have 


, ° ' 
acoming,: 


Buy Your Welding Machines, 
Don’t Try to Build Them 


Many of you shop owners and welders 
tor 
building up your own A.C. and D.C. out- 
fits. Sure you ean do it, perhaps! But, 
there are some things about it that should 
be said. And things that you should care 
fully read, study and inwardly digest 
because they came from a heap of ex 
perience (mostly sad). 


have written in wanting a layout 


Perhaps it’s because of my New Eng 
land ancestry that the easiest place to 
hurt me is in my pocket book. But, may 
be some of you fellows have rich papas 
or that “biz” is so darn good that you 
ean afford to dump profits out the door. 
But something tells me to doubt it, ’cause 
it’s not reasonable that anyone wants un- 
satisfactory results, extra work and 
money thrown out. It’s an urge to get 
into eleetrie welding, or more welding, 
and make money that brings to you this 
hope of saving money, so let’s sit down 
and think this thing through. 

It seems only a few years ago that big 
companies like Westinghouse, Una, G. E., 
Lincoln, and others put on the market 
welding machines that could stand a lot 
of improvements, as has been proven by 
the machines they are offering today; 
and, no doubt, those companies and oth 
ers will continue to make improvements 
in their outfits. Perhaps they won’t, but 
here’s hoping they do. ’Cause it still sort 
of looks as though maybe some improve 
ments could yet be made. Don’t get me 
wrong. I don’t think I’m so hot I 
improve on them, but I might make a 
suggestion to one or two on this or that. 

3ut here’s the thought I would like to 
get over to you: These companies have 
money (and it takes lots of it) and men 
with brains, trained to carry on these ex- 
periments—so it’s downright folly for a 
shop owner to try to build his own 
Companies better 


welding equipment. 
equipped to do it than a small shop 
don’t do it, because it’s 


yes, 


even a big shop 


THE 


9 


on Welding 


This section is dedicated to 
Better Welding and Better 
Welding Shops. Suggestions 
and criticisms are invited. 


a waste of time and money. Each man to 
his job—you welding-shop owners and 
welders, keep on welding. Improve your 
skill, spend your time selling welding and 
fixing up your shop. Keep it elean and 
up-to-date. And soon, maybe, you'll find 
if you run your business right, you'll be 
able to buy a modern machine from a 
reputable firm, suitable for the work you 
demand of it, and make a profit on your 
investment. 


And All Stayed Till the 
Meeting Closed at Midnight 


Gee, what a swell meeting the A. W. 5. 
had in “Chi” last month. What a night! 
What a gathering—what talent! Seems 
as though there was a bit of difference 
of opinion about the boiler code, stress- 
relieving high-pressure vessels, gamma 
rays, X-rays and what have you. The 
Big Boys played with eharts—beautiful 
It’s swell for us of the rank and 
file to bask in such brilliance, get slapped 


things. 


about by slide-rules and splash our bodies 
with the wisdom of the mighty. But our 
job is greater (as most simple things 
are), which is to improve our skill and 
ability as welders, so that after we’ve fin 
ished a job, and say “Mister, that’s really 
grown together,” say it to 
will know that it is really welded, Class 
Al work, and no fooling. 


the one we 


Here's the Dope on Arc Welding 
Chilled Cast Iron 


On welding chilled east iron with the 
are, for my friends who ask, sure it’s 
been done successfully. How? By care 
ful V’ing and using an abundance of 
studs, welding the parts together with a 
good mild-steel rod, then a layer of high 
earbon, and then finishing the top sur 
face with a good hard-facing rod suitable 
(Other 
manufacturers, please forgive, this is not 
an ad.) And, finally, here is a “tip” 
that [ll often 
sometimes in your hurry to get a thin 


for your job, such as Stoody. 


repeat and loud, ’eause 


dime to buy a soup bone with, you neg 
leet it: 
for your weld correctly, and, take it from 


Take time to clean and prepare 


old “Hot,” if you don’t, you're going 
to pay. 


The Latch Is Out to 
World’s Fair Visitors 

There’s lots of welding being done at 
Perhaps 
you’ll be coming to see the wonders of the 
world. If so, stop in and say “howdy.” 


the World’s Fair in Chicago. 
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Mr. Piccard, the Author of This Article, Is Holding 
a Segment of Dowmetal Plate of the Same Size 

and Shape as Those Used to Form the 

Gondola Shown in the Background. 


An ASCENT into the upper regions 
of the earth’s atmosphere, known as 
the stratosphere, will be made from 
the grounds of A Century of Progress, 
in Chicago, on July Ist or as soon there- 
after as atmospheric conditions will 
permit. Delicate instruments will be 
carried to determine the direction and 
intensity of the cosmic rays and to pho- 
tograph the solar spectrum. The flight 
will be made by Dr. Jean Piccard and 
Lieutenant-Commander Settle, of the 
U. S. Navy, who will attempt to reach 
a height of 12 miles above sea level. 


Construction of Welded Gondolas 
for Stratospheric 











= By DR. JEAN PICCARD 


Balloons 


OUR main factors have to be con- of the importance of welding to the solu- The walls of a steel gondola w 
sidered in the design of the spherical — tion of this problem, I was glad to accede course, be much thinner than thos ea 
basket, or gondola, for use with to the request of THe WerLpING ENGI- aluminum gondola. 


stratospheric balloons. These are light 
air-tightness, tensile strength, 
to deformation. With 
these four factors in mind, it was but nat- 
ural that the possibility of using light- 
weight metals or alloys, with all seams 


weight, 


and resistance 


Beeause 


welded, should be investigated. 











NEER to submit the following informa- 
tion for the benefit of its readers. 

Before my brother, Professor Auguste 
Piceard, made his first flight into the 
stratosphere, he considered steel, dur- 
alumin and aluminum as possible mate- 
rials from which to construct the gondola. 





Welding Makes an Air-Tight Joint Having Eighty-Five 
to Ninety Per Cent Efficiency. 
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The most important strain 
the walls of a stratospherie gon 
subjected is produced by the insid X- 
sure of nearly 14 lb. per sq. in. w 
outside pressure is only 1.4 lb. pet 
This requires a material of good 
strength. For equal weight, 
much difference in 
tween duralumin and steel. 

The next most important requir New | 
for a stratospheric gondola is per! 
tightness. For this reason Profes 


there 
tensile streng 


ecard decided to use welded meta! 


Must Be Rigid Enough to 
Withstand Accidental Blows 


Steel, in order to be light 
would have to be very thin. 
dola must not only withsta 
near-vacuum of the _ stratosp! 


must also, on the ground, offer a 

able resistance against accident: 

and against local pressure, suc 

strain produced by a man stand 

Here light metal of equal tensil 

per unit of weight has an enor 

vantage over steel, because the 1 

against bending increases wit! 

ond power of the thickness. ‘| 

if two gondolas of equal weight, 

of steel and the other of light 1 

equal value once in the stratosp ' 

latter would be preferable on a 

its advantages on the ground. 
Duralumin the 

losing some of its qualities | 


has disadval 








r this reason my brother chose 
so! pure aluminum for his gon- 
metal is very good for weld- 
It ds a lot of deformation with- 
br g¢ and, indeed, the gondola 
first flight proved quite sue- 
ful ir the second flight, he again 
hose pure aluminum. [The gondola used 
. Professor Piceard on his second flight 
exhibit in the main hall in the Sci- 
nee Building at A Century of Prog- 
ress. — Editor. ] 
When my brother was asked to prepare 

, fight from Chieago under the sponsor- 
ship of A Century of Progress, the Chi- 
wo Daily News, and the National 
Broadeasting Co., the question arose 
again as to what kind of metal should be 
ysed for the new gondola. There was no 
mbt that aluminum eould again be 
ised, On the other hand, since it 
preferable to build the gondola in the 
nited States, we were given the oppor- 
nity of going one step further in the 
of lighter metals. We investi 
ted the possibility of using Dowmetal. 


was 


rection 


various kinds of commercial Dow- 
are alloys containing about 95% 
enesium. The density of these alloys 
hout 1.8, or 33% less than pure alum- 
2.7). Dowmetal has the 


density 








X-Ray Image of Welded Seam of 
Dowmetal Gondola. 


e advantages over magnesium that 
but in 
tion it has the great advantage of not 


raiumit Has 


over aluminum, 


g weakened by welding. 


New Gondola Is One-Third 
Lighter Than Old One 


e Dow Chemical Co. is furnishing 
Dowmetal gondola and in addition is 
g the desired experiments to test 

of this material for this par- 
appheation. Dowmetal being con- 
ably stronger than aluminum, we 
ed to inerease the thickness of 
walls of the new gondola, and for 
STeason we ean take full advantage of 
lighter weight of Dowmetal. The shell 
ew gondola will actually be one- 

d lighter than the old aluminum gon- 
| this means something for a 
lospherie flight where each and every 
| of material has to be lifted by 175 

hydrogen. 

| lded seams of the Dowmetal 
“ondola were not peened. While ham- 
uering may inerease the strength of the 
st selves, it decreases the resist- 

e neighboring metal and, as a 

vas thought it would do more 
good. The reinforcement was 

rom all welds, and the welds 

, ent metal ground smooth. 


Nevertheless, the welded seams of the 
gondola have lost very little of their 
original strength. The tensile strength 
of the weld, found experimentally, was 
actually 90% of the original strength of 
the Dowmetal plates. 

The spherical shell constituting the 
gondola has a diameter of 7 ft. and a 
thickness of 3.5 mm. (0.138 in.), and 
weighs only 192 lb. 


No Fear of “Perils 
of the Stratosphere” 


By means of the tensile strength eo 
as the effi 
ciency of the welded joints, I caleulated 
the strength of the sphere and found that 
it would hold 13 atmospheres inside (191 
lb. per sq. in.) while being in an absolute 
vacuum. At first I did not trust my eal 
culations and I computed the figures in 
another way, but the result was the same. 
Enclosed in such a shell, one does not 
need much courage to trust his life to 
“the perils of the stratosphere.” 

In addition to the skell and the doors, 
all the interior of the gondola (floor, 
shelves, supporting struts) as well as 
part of the instruments are of welded 
Dowmetal construction. 


efficient, and assuming 80% 





Demonstrates Portable 
X-Ray Machine 


Unusually interesting and unique fea 
tures marked the meeting of the Los 
Angeles Section of the American Weld 
ing Society held on the evening of May 
18th in the Chamber of Commerce Build 
ine. The meeting was in charge of Chair 
man Ben M. Laulhere, and was preceded 
by an enjoyable old-fashioned “Duteh 
Lunch” with “real beer.” Approximately 
410 members and guests were present. 
The meeting was held under the joint 
American Welding 
Society and the American Society for 
Steel Treating. 

The first of the two main features of 


sponsorship of the 


the meeting was an interesting motion 
picture film entitled, “The Eyes of Sei 
ence,” which was shown through the cour 
tesy of the Bausch & Lomb Optical Co. of 
Los Angeles. George Rhode, representing 
the optical company, gave interesting 
comments and explanations as the picture 
was shown. Demonstrations were given 
of a toolmaker’s microscope and a polar 
ized-light microscope. 

A paper entitled “The X-Ray in the 
Field of Welding,” prepared by Russel 
J. Love and J. W. Capek, of the Indus 
trial X-Ray Corp., of Los Angeles, was 
read by Mr. Love. This interesting paper 
deseribed various uses for the X-ray in 
welding and its many applications 1 
testing materials and welded construe 
tion. 

Mr. Love’s paper was followed by a 


motion picture and slides showing radio 
graphs of good and bad welds, illustrat 
ing flaws. These radiographs were dis 


cussed by a representative from the N. V. 
Philips Gloeilampenfabrieken, of Eind- 
hoven, Holland, developers of the Philips 
“Metalix” portable X-ray apparatus, 
which the Industrial X-Ray Corp. are 
manufacturing and selling in the United 
States. 

An actual demonstration followed of 
the newly developed portable X-ray ap- 
paratus. This demonstration comprised 
the radiographing of a block of wood, 
revealing spikes driven in from the under 
side, as well as a piston with an invisible 
erack (or one not noticeable to the naked 
eye) which was plainly visible under the 
X-ray. The portability of the equipment, 
allowing it to be taken directly to the 
objeet to be inspected, together with its 
high degree of aeeuracy, are worthy fe: 
tures of the machine, which may lead to 
a new era in American manufacturing 
methods. 





Plans Going Forward for 
National Metal Congress 


The National Metal Congress and Ex- 
position will be held in Convention Hall, 
Detroit, Mich., October 2nd to 6th. Dur- 
week the American Welding 
Society will also hold its fall meeting in 
Detroit. 


ing this 
The Exposition is held under 
the auspices of the American Society for 
Steel Treating. In view of the leader- 
ship of the automobile industry in the 
consumption of steel at the present time, 
the seleetion of Detroit in whieh to hold 

is signifieant. Advance 
for space are coming in at 
a satisfactory rate, reports W. H. Eisen- 
man, Seeretary, 7016 Euelid Ave., Cleve 


1 1 
land, Q)hio 


this exposition 


reservations 





Chicago Power Show to Be 
Held at Stevens Hotel 


The Sixth Midwest 


Power Exposition will be held at 


Engineering & 
the 
Hotel, Chieago, June 27th to 
29th, which is “Engineering Week” at A 
Century of Progress. This exposition por- 
the latest engineering 
equipment and improvements in the field 
of power engineering. There will be 
shown pertinent plant equipment rang- 
ing from thermostats to complete water- 
oftening systems, and many displays will 


Stevens 


trays type of 


be in operating form. 





Death of 
J. W. Bettendorf 


With the death of J. W. Bettendorf, 
president of the Bettendorf Co., Betten- 
dorf, Iowa, on May 16th, the Tri-Cities 
of their foremost citi- 


lost one 


district 


zens. Mr. Bettendorf was also president 
of the following firms: Zimmerman Steel 


Co., Miero Corp., Westeo Pump Co., and 
Buddy L Manufacturing Co., all of the 
Tri-Cities 


THE WELDING ENGINEER 


June, 1933 — Page 31 








Skillful design and neat workmanship in the 


use of the cutting torch and 
evident in the 


welding arc are 


Whiting Parking 


Tower... 


at ‘‘A Century of Progress’’ Exposition 


NE of the outstanding exhibits at 
A Century of Progress Exposi- 
tion is the Nash Whiting Tower, 
in which welding and gas cutting were 
To a Whit- 
Morton, inventor of 


used to economie advantage. 
ing engineer, J. EF. 
this modern parking system, belongs the 
distinction of having designed and built 
the first parking machine. This, the first 
machine of its kind ever built, has oper- 
ated very successfully in continuous serv- 
ive for more than four years. 

Sixteen beautiful Nash models are on 
within 80-ft. glass-enclosed 


display an 


Whiting parking tower loeated immedi- 


ately south of the Travel and Transport 


building. 

The mechanism of this unit is designed 
At the elose of the 
Century of Progress Exposition, this unit 


for 32-car capacity. 


will be applied to regular parking serv- 
we occupying approximately 16x23 ft. 
of ground space. 

The procedure for parking service is 
as follows: The ear is driven onto its 
individual parking platform, where it re- 
mains completely protected against all 


«g' 





4 4 ; 
in Be 
a a 


ae 





possible damage and where parcels may 
be locked inside the ear if desired. 
owner receives a claim check; the entire 
parking operation being aceomplished 
with almost the same ease as checking a 
hat. 














Torch-Cut Sprocket Welded to 
Cast-Steel Gear. 


When ealling for his ear, the ear 
owner hands his elaim check to the at- 
tendant. The attendant presses an auto- 
matie selector button, and instantly the 
selected ear, together with its individual 


parking platform, starts down (over the 








A Total of 192 Small Links and 64 Large Links Were Cut From 1'%-In., 
.35-.45 Carbon Plate for the 16-Platform Machine. 
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The 











shortest route) to the exit lev 
is ready to be driven away as 
parking charge has been paid. V 
sirable, as in apartment buildi: 
car owner operates the mac 
for each individual parking sp 
provided. 

The machinery is standard, 
erected in building hatehway 
with hotels, office 
apartment buildings, departm« 
and garages, or erected in outs 
ing service in skeleton steel tow 
the ease of parking-lot servic 

The machines are easily mo 
one loeation to another, and t 
tion requires no great accuracy 


connection 


ment for satisfactory operatior 

Essentially, each parking to 
vertical double 
Endless chains the in 
parking platforms, which are n 
either direction. 

Large flanged forged steel « 
ers are used for carrying the 
manner similar to the flanged w 
railroad train operating over 1 
industrial rails used for chain t 
straight in the intermediat 
the tower and 
perfect half circle tracks at bot 
bottom. 

At the bottom of the tower, 
bination ring gears and sp! 
used for driving the two elevati 
A drive shaft with pinions n 
each end and meshing with t! 
ring gears insures the sam¢ 
both ehains. 

The mechanism of this ma 
large part eut by automatie ¢ 
chines and welded by the 1 
process. The platforms are ol 
steel construction, utilizing 
standard steel shapes. Th« 
these platforms is held to the 
by the use of metallic-are we! 
chain links were eut out of 


eonveyor or 


support 





are attached 
























by the use of an automatie shape 





machine. 





e two combination ring gears and 
The 26 teeth 
ach sprocket were cut out by means 





ts were also welded. 


xyacetylene shape eutting ma 

e. These sprocket gears are LOO in. 
meter and weigh 3500 Ib. each. 
are construeted of a ring steel east- 
sprocket ol 


the outside. 


steel plate 


No machine work 





All-Welded Driving Gear, in Which 
the Gear Itself Was Cut From a 2-In. 
Plate by Means of a Torch. 





on the teeth of these sprock 
torch eut is quite smooth and 
very little hand grinding. 
el drive gear is also eut out of 


ul ut 


and welded, making a very 
ell as durable and dependable 
ding on this job was econdueted 
procedure control which has 
‘at the Harvey, IIL, plant of 
ing Corporation for several 


iM perator stamps each part 
| his individual stamp or sym- 
welds are carefully inspected 
anship and appearance as the 


rogresses. These measures place 





The Machine Is Now Equipped With 16 of These Platforms and 16 More Will Be Added Later. 


individual responsibility upon each weld 
ing operator and tend to promote the 
making of sound, reliable welds. 





Welding Demonstrations 
at Rosenwald Museum 


Several interesting demonstrations in 
the welding and eutting field can be seen 
at the Rosenwald Industrial Museum, in 
Jackson Park, Chicago, which will open 
its doors to the publie on July Ist. 
demonstrations is one of 
with an 


Among these 


underwater cutting of metals 
oxyacetylene toreh, actual are welding of 
various metals in a welding booth, weld 
ing of metal strips in a spot welding ma 
chine, and displays of welds in ferrous 


and non-ferrous metals and alloys. 





Welding Meeting for 
Engineering Week 


Engineers visiting Chicago during En 
gineering Week (June 26th to July Ist), 
particularly members of the American 
Welding Society, are invited to attend a 
meeting on welding to be held under the 
auspices of the Chicago Seetion of the 
American Welding Society in the air 
cooled Joseph Urban Room in the Con 
gress Hotel, on Thursday, June 29th, 
beginning at 10 a. m. Two papers per 
taining especially to the application of 
the welding and allied processes at A 
Century of Progress will be read, fol 
lowed by a dinner and a round-table dis 
cussion. Many points of interest in the 
field of welded construction that 
be overlooked by the visitor at the Fair 


might 


will be brought out, and the discussion 
will allow every one an opportunity to 
bring up questions of procedure, design, 
and economies in the application of weld 
ing processes. Dinner will be $1.50 per 
plate, and will be served in the Joseph 
Urban Room following the papers pro 
gram. 


THE 





} 


Design and construetion of the 


two 


massive Sky Ride towers will be dis 
cussed in a paper by A. L. Wilson, of 
the Mississippi Valley Struetural Steel 
Co., with particular reference made to 
economies of welded fabrieation and the 
procedure employed. 

Many other interesting applications of 
allied 
processes in evidence at the Fair will be 


covert d In 


the welding, flame cutting and 
a paper by J. M. Jardine, of 
the Western Welding & Boiler Repair 
Co., whieh will include detailed deserip 


tions of outstanding welded fabrication. 





Chicago Code Does Not 
Apply to World’s Fair 


The builders of the struetures at Chi 
eago’s 


Exposition, A Century of Prog 


ress, were not limited by the present 


Chieago building eode, sinee the expos 
tion grounds are in Burnham Park, whieh 
is under the jurisdiction of the South 
Parks Board and of the State of Illinois 
and not of the City of Chieago. A build 
ing eode was developed by the South 
Parks Board to 


structures at A Century of Progress, and 


eover the ereetion ot 
it was under this eode that welding was 


introduced some of the struetural 


work. 


into 


Though hearings on the proposed new 
Chicago eode have been temporarily aban 
donded, the citizens’ committee of archi 
teets and engineers are continuing their 
meetings, and it is thought in some quar 
ters that hearings by the eity couneil com 
resumed early in the fall. 
At the ve ry earliest, it will be some time 


at 
al 


mittee will be 
ter the close of the present year before 
the eode ean come up for final considera 
tion before the common ecouneil, but prog 
ress is being made as rapidly as cireum 


stances will permit. No opposition has 


yet developed to the struetural-welding 
provisions in the code, though some dif 
opinion are evident as affeet 


tere nees o! 


ing certain other parts. 
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Shielded-Arc Welding in 


Railroad Shops—II 


Second of Two Articles 


N THE railroad machine shop, a large 
portion of the mild-steel welding work 
is the building up of worn surfaces 

as shown in the accompanying drawing. 
This type of work requires electrodes of 
high tensile strength and ductility, high 
speed of deposit, and easy machinability, 
The latter is extremely important. Meeh- 
anical officials are often deluded into the 
belief that their welding costs are low, 
beeause they are splashing metal on worn 
castings at a great rate, and therefore 
they show up extremely well as far as 
direct welding cost in concerned. As a 
matter of fact, when the welds are passed 
on for machining and are found full of 
hard spots and holes, with poor fusion 
between the weld metal and the parent 
metal, the damage to tools and lost time 
of machine hands, plus the rejects, raise 
the ultimate repair cost alarmingly. 

Welds made in a shielded are possess 

the characteristics of homogeneity and 

absence of hard spots. Having absorbed 

no oxygen or nitrogen during the weld- 

ing operation, they are free of impurities 
=F > —1 


QO 


ky ~ 

2 
Some of the Many Parts That Can 
Be Built Up or Repaired Quickly 


and Cheaply by Shielded-Arc 
Welding. 


and therefore machine with the same ease 
as mild-steel plate. 

Another great advantage in build-up 
work is the great speed of deposit ob- 
tainable with the shielded are. With the 
same size of electrodes, it is 1% to 2 
times faster than ordinary bare or light- 
coated rods. In addition, on jobs where 
there is a fairly large surface area to be 
built up (crosshead guides, for example), 


® By.W. B. HORTON 


The Lincoln Electric Company 


electrodes as large as 5/16 or 32 in. can 
be used, and the total welding time con- 
sumed is only about one-third that needed 
for the smaller size of the ordinary elee- 
trode. 


Build-Up Jobs in the 
Machine Shop 


On many machine-shop build-up jobs 
large effected by 
shielded-are welding. Some of these are 
listed below, together with recommended 
electrode sizes. It should be understood 
that any smaller electrode will do the job 
equally well, but the sizes designated are 
those that will produce the highest speed, 
and are therefore the cheapest to use: 

Cross-head guides to % in. 

Driving-box surfaces 5/16 to %% in. 

Link action and 


economies ¢an_ be 


parts surfaces 3/16 to 5/16 in. 
Shafts 5/32 to 14 in. 
Binders 5/32 to 3/16 in. 
Cams 1% to 3/16 in. 


14 to 4 in. 
3/16 to 4 in. 
1% to 3% in. 

Another important seetion of machine- 
shop welding is the filling up of holes, 
which may or may not afterward have to 
be drilled out again. In ease the hole 
does not have to be redrilled, and the 
object of filling it up is merely to add to 
the mass and therefore the strength of 
the casting, the quality of the weld metal 
is not of paramount importance. In such 
eases, %¢-in. electrodes, adding small 
stampings or pieces of serap in the hole, 
will yield results that are almost unbe- 
lievable. 

However, holes that have worn out of 
true, and are to be redrilled and used 
again, present a different problem. Here 
again a large electrode (5/16 or %% in.) 
may be used, but metal scrap should be 
very sparingly employed; it is essential 
that the latter be clean and of good qual- 
ity, and that it be completely melted. In 
such welds, the best quality of weld metal 
is needed, so that high-speed tools are not 
damaged in re-opening the holes, and so 
that the holes retain their character as 
long as possible in service. Good speed 
will be secured by the use of 5/16-in. elee- 
trodes and the subsequent drilling will 
disclose metal as workable as the best 
mild steel. Such applications are too nu- 
merous to enumerate individually. Suffice 
it to say that any small hole, up to 2 in., 
in any mild-steel part or casting, may be 
filled up at a low cost, and with absolute 
confidence that there will be no difficulty 
in drilling out the new hole. With good 


Coupler parts 
Guide bars 
Other applications 
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Only 11 Minutes Was Required to 
Build Up This Driving Box and 
Frame Shoes. The Welds Ar 
Shown Before Machining. 





fusion between the parent metal a: Vher 
shielded-are weld metal, no diffi: 
be encountered even if the new 
not drilled directly where the old 
Another common application 
ing-up is that of large holes wor 
shape. Such holes are those in 
shaft or bar or part hangs or w 
They are from 2 in. up to 8 or 10 Py 
diameter, and include those whic! 
large to be re-drilled. These 
not filled up, but must be built up 
inside surface and then tooled 
Oftentimes such surfaces are very | I 
cult of access, and it is mueh easier for ble 
the welder to work with heavily 
electrodes as these will not “shor shown 
against the edges of the hole as ordina nossib 
electrodes do. Again, the re-working 
the hole to size is facilitated by t 
quality of the weld metal. 


Repair of Automatic Stokers ore 

on Locomotives pan 
With the adoption of automat 

ing rapidly becoming uriversal on 4 F 

iean coal-burning locomotives, the repai! frame 

of the parts of automatic sto 

become a major welding operat 

very nature of the work they pertom for 

and the material they handle ma 

stokers wear away quickly, and t 

demand frequent repairs. Th 

economy of restoring their parts 

ing, rather than by buying : 


makes this a standard railroad ; efer 
job. The use of the process 1 r t 
building of abrasion-worn < rs tB 
serews and crushers results in 
savings. Either with or without ‘1° % S 


of steel plate in restoring the 
size, this method of repair is | 
enduring and economical. 








to 

















Automatic Stoker Screw and Crank Linkage Before Machining. Welding Time 
Was Cut in Half by Using the Shielded-Arc Process. 


Frame welds on either horizontal or 
ertical members can be completed in an 
werage time of 44 hours with one oper- 
ator. Where it is possible to put two men 

work, the job can be done in two 
ours’ time. This represents a very large 
saving as compared with any other 

thod of welding. It is not necessary to 
ise any reinforeement with this process 

the toughness, ductility and tensile 
strength of the weld metal is always at 

ist as great as that of the parent metal. 
When welding a horizontal member, how- 
er, the operator will find it advanta- 
ous to place a plate aeross the bottom 
the fracture, the effect being greater 
speed and an easier task of welding. 


Preparing Frame Sections 
for Welding 
Preparation for frame-section weld- 
g is substantially the same as for other 
methods. If possible, the member is 
ible-V’d out with an angle of 60° 
ross each V (see a in the accompanying 
sketch). If the double-V is not practi- 
able, a single-V may be used, in which 
ase the eut should be bellied out as 
own at b. It is always best, where 
possible, to make frame welds from the 
top, but of course this is practicable only 
a limited number of eases. 
The portion to be welded is cut out to 
pe and any burned metal inside re- 
noved. The kerf should be carefully 
cleaned, with a sand blast if possible. 
‘he edges are fitted as hereinafter out- 
ned. If the locomotive is wheeled, the 
‘rame should be supported at the point of 
weld so as to relieve it of strain. To pro- 
de for econtraetion, the member should 
1 apart ¥% in., and then a wedge 
to the gap on the side farthest 
from the point at which welding 
‘es. The gap should now be 1% 
where the welding starts, tapering up 
. where the wedge is inserted. 
¢ to diagrams a and b, the dis- 
is 3/16 in., and the distance 
it B 1. in., while the wedge is inserted at 


Tor 


nak 
vel 


9/7 
o/ it hal 


shows the type of V to be 
horizontal members accessible 
the top, and d shows the pro- 

r vertical members. 
lustrations also show a plate 


} 
nNiv + 


placed across the bottom of the member 
to facilitate the welding operation. In 
the case of a vertical member, the illus 
tration would be turned sideways. 

Welding starts with 3/16-in. electrodes 
at point B. Great care should be taken to 
secure good penetration and fusion at 
the seam. After each layer is deposited, 
the weld metal should be thoroughly 
cleaned with a seratch brush, and peened 
with an air hammer and roughing tool. 
After a good, solid foundation of weld 
metal has been deposited with 3/16-in. 
electrode, ¥4-in. or 5/16-in. may be used 
to speed up the work. When the weld is 
half completed, the wedge is removed. 
After the weld has been completed ap 
proximately flush with the sides of the 
member, a pad of weld metal should be 
deposited all around with 3/16-in. elec 
trode, so that the weld is nowhere of 
smaller dimensions than the frame see 
tion. The finished weld should be thor 
oughly peened all over. 


Building Up and Repairing 
Wheel Centers 

The shielded-are process is ideal for 
wheel center work. The face of the rim 
may be built up either automatically or 
manually. With the automatie shielded 
14 to 15 lb. of metal is de 
posited per hour. | Note that this is actual 
metal deposited and not the amount of 
This method offers tre 
mendous economies where 150 sets or 
more per year are to be handled. Where 
a smaller number are going through, the 
manual process is very satisfactory and 
much faster than other hand welding. In 
either case, the resultant built-up metal 
is of good quality, free of hard spots, 
and easily machinable. 

Cracked rims and spokes on east steel 
wheel centers can be welded satisfactorily 
and economically. The cracks are V’d out 
and sand blasted, the spoke or rim wedged 
open at the fracture to provide for con- 
traction, and the welding proceeds simi 
larly as with a frame weld with 3/16-in. 
electrodes being used. Where the wheel 
center is cracked down into the hub be 
tween the spokes, it is important that the 
erack be opened up clear to its farthest 
extent and, for safety, 14-in. beyond. The 


are process, 


electrode used. | 


metal should be carefully cleaned and the 


THE 


opening welded up with a 3/16-in. elec- 
trode. 

Damaged cabs built of riveted steel are 
quickly and economically repaired by are 
welding. 

Liner faces built up with 5/32-in. 
shielded-are electrodes will machine eas- 
ily and truly. 


Organization for Welding in 
Railroad Shop Centers 


The funetional organization of indi 
vidual railroad shop centers differs as far 
as welding is concerned. Some shops 
have an electric-welding department for 
repairing all parts small enough to be 
conveniently moved to the department, 
while controlling one or more portable 
machines that are sent around on eall to 
be used on large units. This welding de- 
partment is loeated usually in the ma- 
chine shop, but oceasionally in the black- 
smith shop. Large railroad shop centers, 
however, have found it economical to 
decentralize the welding to a greater or 
less degree. The welding foreman will 
then be located usually with his main 
shop in the machine shop, while the other 
shops will each have one or more welding 
machines of their own, with 
handling its own work. 


ach shop 


Very large savings ean be effected in 
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Showing Preparation of Members 
Before Welding. 


the repair and upkeep of tools and equip- 
ment belonging to the railroad, through 
the use of portable electric-are-welding 
machines. Any parts of tools and ma- 
mild steel or 
wrought iron and broken, cracked, or 
worn down may be quickly and safely 
repaired or built-up. 

The writer recalls one job recently 
where there was a large leak at the joint 
of a steam pipe in the power plant of a 
large railroad shop center. Originally a 
pinhole leak had developed. As it en- 
larged it had been ecaulked again and 
again until finally the leak had assumed 


chines constructed of 
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large proportions. The ordinary course 
would have been to shut down the boiler, 
allow it to cool, tear out the defective 
This would have 
meant a shutdown of at least 36 hours. 

In this ease the power-plant foreman 
asked the writer whether the repair could 
possibly be made by welding. 


pipe and replace it. 


He was 
informed that it eould be done with the 
shielded-are an hour and a 
half’, and that it would not be necessary 
to shut down the boiler. A portable weld- 
taken to the power 
house, and even though the job was lo- 
cated in a very diffieult: position (the 
work was part vertical and part over- 


process in 


ing machine was 


head, and the spot was hot, to say the 
least), it was completed in one hour and 
twenty minutes after welding commenced. 
The railroad’s 
previous 


without 


] yrocess 


own operator, 
experience with the 
the work. Of partieular im- 
portance on this job was the faet that 
such welds are impervious to the eorro- 
effeets of 
course, were tremendous. 


used, did 


sive steam. The savings, of 


Repairing Broken 
Shop Machines 


If a erack or break happens to oceur 
on a shop machine that is in constant use, 
it is most important that repair be made 
immediately. Sueh accidents are common 
hammers, ete. Where the 
broken or cracked part is of mild steel or 
wrought iron, the repair is quickly and 
easily made with the are. 


on shears, 


Should the break oeeur in a part eon- 
structed of high-carbon or alloy steel, or 
surfaced with such material, the 
shielded-are prineiple with high-carbon 
electrodes may be used. 


one 


An interesting instanee oeeurred when 
the anvil die of a large drop hammer 
eracked through the surface in several 
places. This die was a 1100-lb. easting of 
mild steel with a 2-in. deep specially 
hardened surface. It was the only one in 
the shop, and the hammer was the only 
one available for forging large billets 
from serap. At least 10 days would have 
been required to procure a new easting, 
and it was vital not to keep the hammer 
out of service for so long a period. 

Our experience with the shielded-are 
process tells us that it is applieable to 
even sueh a diffieult assignment as this 
die. The procedure would be to prepare 
the easting by eutting out the eracks clear 
down to their bottom and cleaning them 
thoroughly. A 5/16-in. or 3¢-in. mild- 
steel heavily coated eleetrode would then 
be used to fill up the hole to within 2 in. 
of the top, and the deposited metal eare- 
fully cleaned and thoroughly peened. The 
top 2 in. would then be welded in with 
high-earbon electrode and the surface 
ground off flush. A new die would cost 
nearly $200. The cost of the entire re- 
pair job as outlined is less than $10, and 
the hammer would be out of service less 
than a day. 
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These illustrations, while showing tre- 
mendous savings, are only typical of the 
day in and day out economies that are 
available to railroad shops today. It is a 
startling statement, but nevertheless a 
true one, that a welding machine will in 
most cases save more than its cost in one 
year’s time. 


Arc Welder Saves Its 
Cost on One Job 


It is a matter of record that in some 
cases such a machine has paid for itself 
on one single job. With modern welding 
technique, which removes entirely the 
weld-failure factor, these large economies 
possible with the eleetrie-are method cer- 
tainly indicate its ultimate all-over adop- 
tion in efficient railroad shop centers. 

It has sometimes been stated by high 
railroad mechanical officials that elaims 
of possible economies through complete 
adoption of the eleetric-are process are 
exaggerated ; and that, even if the claims 
were true, the history of failures with 
this process would prevent such an adop- 
tion. 

In refutation of these statements, it 
has actually been demonstrated that the 
appointment of an efficient welding su- 
pervisor has resulted in direet savings of 
$100,000 to $150,000 per year, besides 
other large but intangible savings. There 
are large railroads operating today that 
could save equivalent amounts through 
the installation of standardized and com- 
pulsory repair methods throughout their 
shop systems. 

The giant strides recently made in the 
eleectric-welding art, through improve- 
ments in machines and the diseovery of 
the shielded are, have made it possible to 
obtain strong, sound welds with a reli- 
ability approaching perfection, thus in- 
ereasing the value of are welding to 
railroads and other industries. 





A. S. T. M. Exhibit to Be 
Held Engineering Week 


Special testing equipment developed 
by research laboratories and by ecommit- 
tees of the American Society for Testing 
Materials will be featured in the second 
exhibit of testing apparatus and equip- 
ment to be held under the auspices of the 
A. S. T. M. at the Stevens Hotel, Chi- 
eago, June 26th to 30th. Manufacturers 
of testing and related equipment will ex- 
hibit and demonstrate new apparatus as 
well as improvements in the more stand- 
ard types. Displays will include equip- 
ment for tests and studies of metals and 
of other engineering materials, as well 
as hardness-testing equipment, universal 
testing machines, fatigue testers and 
other instruments. 

A. S. T. M. Committee A-10 on Iron- 
Chromium, Iron-Chromium-Nickel and 
Related Alloys, as well as other commit- 
tees, are planning to participate in the 
exhibit. These committees, together with 





research laboratories cooperat 


exhibit, will show apparat > 
method for corrosion testing 
of the acid and salt-spray s 
machine to test the soundness 
pipe joints, an instrument that — 


machined surfaces 2000 times 
newly developed devices. 


Hard-s 


Availa 





A. S. M. E. Code Is Aired 
at Meeting in Chicago ‘ 


A diseussion of the requirem: 
A. S. M. E. Boiler Code, part 
they relate to stress-relieving a) 
ing, occupied the meeting of t 
Section, American Welding So 
in the Florentine Room at the ( 
Hotel on the evening of May 

A number of distinguished » 
welding field were present at | 
and either gave prepared talks 
into the lengthy diseussion. Dr. | 
Adams was present as the offic 
sentative of the American Welk 
ciety, New York. Speakers wer 
Fish, of the Hartford Steam PB 
spection & Insurance Co.; Dr. H 
Lester, of the Watertown Arse: 
tertown, Mass.; and T. MeLea: 
of the A. O. Smith Corp. These sp: 
in their respective order, discourss 
the subjects of the formation an 
tion of the Code Committee, and | 
tieal application and 
relieving and X-raying. 

E. B. MeGuire, of the Hamler B 
& Tank Co., Chicago, led the dis: 
of those opposing certain of thes 
sions in the boiler code, in the « 
which particular eriticism was ! 
the provision in paragraph U-76 1 
ing stress-relieving wherever 
of the diameter to the eube of 
thickness is less than 100, as wi 
certain other provisions pertat 
stress-relieving and X-raying. 
those entering the discussion we! 
Hodge, of the Babeock & Wileox | 
Robert Kineaid, of Cleveland, : 
fessors T. C. Huntley and A. fi. | 
penter of the Armour Institut: 
nology, Chicago. 


value 





Metal Coating is Topic at 
Philadelphia Meeting 


Richard L. Binder, president 
Metal Coating Co. of America, |! 
phia, Pa., presented an illust: 
dress on “Metal Coating,” at the t 
on May 15th of the Philadelphia 
of the American Welding Soc 
addition to motion pictures a! B))rings 
illustrating this work, a number ‘ 
coated objects were exhibited | pirag 
terested audience of more than s 
No further monthly meetings 
Philadelphia Section are sched: t Q 
next September. t 














New Equipment 





—— 


Hard-Surfacing Rods 

Available in Four Types 

& Steel Co., 270 La 
York City, 

Diamondite hard-surfae 

e United States 


ries, have placed on the 


~ yew 
and all 


pes of Diamondite rods. 


Rod No. 1 is a super-hard, 


sisting rod, for use where 

S ce to shoek and severe abra 
well as to fatigue and heat, 
s use is recommended for 
, dies and wearing parts of 
eement plants and mines, 
ss is required in addition 
ee, Diamondite Rod No. 2 
adapted to hard-surfacing 
steel castings, such as 
lateh plates, dipper fronts, 
on exeavating machinery, 

, conveying machinery, ete. 
Rod No. 3 is said to weld 
earbon steel, chrome nickel, 
and other alloys, and will 
abrasive wear as well as 


Diamondite Rod No. 4 


vanese steel and other al 


will weld 


it will stand severe abra 


r, it is not designed for shock or 
act. The No. 4 rod is largely 
sand and eoke industries 


scraping wear takes place but no 
hard-surfacing rods are 

1ZesS ot 3 16 

! are packed in 5 and 10 Ib. 
rs. Diamondite 


and ¥ in. 


rods are 
weld readily to iron, boiler 
inds of alloy steels, with 
r alternating eurrent weld 
tylene welding. The ree 


of these rods is deseribed 


1¢ d booklet. 





Micrometer Adjustment 
Regulator 


z or use with oxygen, acety 
gases, whieh has a dual 
prising a fine microm 

key housed within and op 
us ely from the main regula 


developed by The Alex 


M Co., of Baltimore, Md. 

- has two compression 

pp rings thin the other, operating 
on-corrosive metal dia 

pirag main key operates the 


spring, and the mi 
ment key a fine bronze 
said to enable the opera 
from 


range ot zero to 


exelusive 


approximately 5 lb.. in addition to 


adjustment obtained with the standard 


adjustment key. 
This means of 
that it 


adjustment 1s so fin 
that 


obtained with the 


is claimed 
ounce can be microm 


eter key, either when the pressure is at 


zero or at whatever pressure the standard 


key has been set for on the 
tor instaneée, 11 
until 


the key is serewed dow) 
there is a pressure of 10 Ib. thi 
micrometer key adjusts fractions of ar 


ounce up to 5 Ib. more. 


The regulator is extremely sensitiv: 
for the finer pressures necessary tor low 
pressure torches and small torches doing 
fine work and requiring close adjustment 
It is valuable for 


torches working on 





New Milburn Regulator. 


fine 
mental work, lead burning, dental, jew 


aluminum, airplane parts, exper 
elry and other delicate operations; als 
for laboratory and hospital work. 

The 


housed within the standard regulator key 


design of the micrometer Key 
is strong, simple and effective and is so 
standardized as to be quickly applied to 
regulators the Milburn company has had 
on the market for a number of years. 
The only additions are a new key, button 
and bronze tension spring, when the reg 
ulator can be immediately converted wit! 
this improved feature. 

Milburn standard regulators are mad 


ot solid bronze forgings, and have several 


Tractions ot an 


regulator; 


new teatures. The inlet connections art 

rel ible d interchangeable so that 
e body o regulator is suitable for 

any kind of gas, such as oxygen, acety 


ene, hydrogen, or for special tank or line 


ceonnections, enabling 


¢ the regulator to be 


mea ( with the eonneetions 

sire ve as the replacement of 
damage ( ections without special 
‘ I y heat 





Long-Distance Control 
of Welding Heat 


ment eonsisting of an 
iutomatie eontrol deviee with a eontrol 
ible as been de eloped by the Welding 
Engineering Co., 2872 North 41st St., 

for use with P&H Han 


el are welders ‘| 


11S device IS easily 


iwhed and eliminates much time and 
convenience in ehanging the weld 
eurrent in those loeations where the 


welding operator is at a considerable dis 


lding machine or where 


tfanee trom the we 


Is Inconvenient to get at the manual 
ee on the maehine for adjusting the 
( re 1 
ing this remote eontrol deviee, the 
ding oper earries along with him 
nd of the eontrol wire to whieh 1s 
iched a si hand-operated eireuit 
elosing devices Irrespective of where he 
] 


S WOrkKI! operator keeps this dey we 


andy and by opening and elosing the 


eireutt he eal change the welding heat 


to the desired amount. The proper eon 
rol deviee ean be seleeted by knowing 
the size of the P&H Hansen welder and 
ts serial 1 her 





New Spark-Resisting 
Cover Glass 


\ eover glass for use over the lenses 
goggles to protect them 
ge, has been 
e Cellueraft Co., 1709 W. 
Il]. This 


name “Savuriz” 


against inyur when welding 


ago, eover 
nder thi 
particularly resistant 


nst damage by sparks. It is made 


n the standard 2x414-in. size and also in 
2-in.-diameter size. Special shapes ean 
. be provides 





Trade L 


iterature 





“Norite” 
are listed in a price sheet recently issued 
by the Stulz-Sickles Co., 134 Lafayett 


St., Newark, N. J. 


electrodes for hard-surfacing 


‘The Facets About Welded Piping lo! 


Buildings” is the title of a bulletin out 


lining the advantages of welded piping 


THE 


obtained from the Air Re 


~ 60 East 42nd St., New 


\ por ntilating unit, driven by 
,-hp. gasoline engine, at d designed 

. ( } oroughily ventilating 
eonft d wor spaees, is deseribed in 
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Bulletin 166, issued by the Coppus En- 
gineering Corp., 344 Park Ave., Wor- 
cester, Mass. 


“Universal” flux for the welding of 
aluminum and its alloys, east iron, cast 
steel, copper, brass, and other metals 1s 
the subject of two pamphlets recently 
issued by A. S. Young & Co., 60/2, Bun- 
hill Row, E. C. 1, London, England. De- 
tails are given on the welding of these 


metals in connection with the use of 


“Universal” flux. 


Portable X-ray units for industrial 
work are illustrated in a folder issued by 
the Industrial X-Ray Corp., Chamber of 
Commerce Building, Los Angeles, Calif. 
The equipment deseribed is known as the 
Philips “Metalix” X-ray apparatus. 

Lotan solders and fluxes for welding, 
brazing and soldering ferrous and non- 
ferrous metals and alloys, are listed and 
their applications deseribed in a folder 
issued by the Lotan Division of the Rob- 
ertson-Davis Co., 311 N. Desplaines St., 
Chieago, Il. 

“The Welding of Enduro Stainless 
Steels” is the title of a booklet issued by 
the Republic Steel Corp., Massillon, 
Ohio, and describing means of welding 
these steels by the are, gas, and resistance 
methods. The effect of the welding heat 
on the weld and on the adjacent parent 
metal is discussed, chemical compositions 


and physical properties of the metals are 
given, and various applications are de- 
scribed. 


The “Metallizing” 
spraying is the subject of a publication 
recently issued by the Metallizing Co. of 
America, 1218 Long Beach Ave., Los An- 
geles, Calif. The process is deseribed, 


process of metal 


many applications are listed and illus- 
trated, and a partial list is given of job 
shops using the process. 


“Gasweld” carbonic-gas regulators are 
illustrated and described in a price list 
recently issued by the Gas Weld Equip- 
ment Co., 625 W. Jackson Blvd., Chi- 
cago, Ill. 

The welding of manganese steel is the 
subject of a folder issued by the Manga- 
nese Steel Forge Co., Philadelphia, Pa., 
deseribing “Rol-Man” manganese steel 
welding rods and their application. Illus- 
trations show work done with “Rol-Man” 
rods. 

“A Handbook of Electrice-Weld Tub- 
ing,” deseribing the manufacture of tub- 
ing made from flat steel strip with the 
seam resistance welded, explaining the 
various types and finishes, listing data 
on physieal properties, and giving stand- 
ard sizes and tolerances, as well as other 
data, is available from Steel & Tubes, 
Ine., 223 East 131st St., Cleveland, Ohio. 





News of the Industry 





C. H. Hollup Joins Staff 
of Central Steel & Wire 


The Central Steel & Wire Co. an- 
nounees that C. H. Hollup has joined 
their organization. Mr. Hollup is very 
well known in the welding-wire field, not 
only as the founder of the present Hollup 
Corp., but also for the intensive research 
work he carried on with the Vilter Manu- 
facturing Co. of Milwaukee, starting 
over a quarter of a century ago. 

The Central Steel & Wire Co. is ex- 
panding quite materially both their 
welding-wire laboratories and manufac- 
turing plant, to take care of the numer- 
ous new specifications they are bringing 
out and to make further developments. 





Bryant Machinery Obtains 
Milwaukee Agent 

Bryant Machinery & Engineering Co., 
400 W. Madison St., Chieago, IIL, an- 
nounees the appointment of James R. 
Murphy as exclusive representative in 
the Milwaukee territory with office head- 
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quarters at 610 W. Michigan St., Mil- 
waukee. Mr. Murphy will handle the 
sales of all of the lines for whieh Bryant 
has responsibility as general distributor, 
including Swift resistance welders, Im- 
perial are welders, and many types of 
machine tools. 





Kurfess Moves Up in 
Ryerson Organization 


W. F. Kurfess has been appointed 
assistant vice-president of Joseph T. 
Ryerson & Son, Ine. M. J. Hartigan sue- 
ceeds to Mr. Kurfess’ former position as 
manager of the mill department of the 
company. Mr. Kurfess entered the strue- 
tural-engineering department of the 
Ryerson company in 1912, and has be- 
come one of the most experienced and 
best posted merchandising executives in 
the steel business. 





The Sprague Foundry & Manufactur- 
ing Co., Council Bluffs, Iowa, doing a 
general furnace-manufacturing, welding 





and machine-shop business, 
a recent $80,000 blaze, par 
by insurance, is to be r 
ately, according to Juliu 
owner. The firm was the 
kind in this section of t] 


The Allsteel Press ( 0., 12 
St., Chicago, IIl., has appoi: 


R. Nourie, Park Building. 


Pa., as exclusive represer 
Pittsburgh distriet for 
line of presses and sheet-1 
machinery. 


“Whitey” Maurath, well 
land manufacturer of spr 
electrodes, has moved his 
larger quarters at 7309 Unix 


The Buffalo, N. Y., distri 


of the Republic Steel Corn 
moved to 475 Abbott Roa 


nounced by N. J. Clarke, 


in charge of sales. No chang 


made in personnel. 


Tools and welding equi} 
at several hundred dollars 1 
stolen from the plant of 


genthaler Co., 376 E. Eight 


buque, Iowa. Thieves tool 
and picked out the most 


easily transported equipment 


Floyd Turman, welding 
tor, who until recently wa 


American Ave. in Long B 
has moved to Lynwood, wher 


] 


doing business at 10112 
Blvd. Mr. Turman featur 
welding, hard facing, and 
—starter-teeth welding. 


A eontraet for rebuilding 
ing several highway bridg¢ 
Ill., has been awarded the ¢ 


neering Co., of Clinton, Iow: 
welding and eutting unit wa 


for this work. 


The name of the Kewane 


Repair Co., Kewanee, I! 
changed to Kewanee Weldi 
the partnership that existed b 


Stone and J. F. 


Reeves ha 


solved. J. F. Reeves is sole « 


new firm, which will confin 
to job welding. 


A steel stack with an all-w 


was recently completed 


Baird Welding Works, Ottav 
the Loekwood Glass Co. of | 


Andrew Yates, who was co 


the metal industry in Peoria, 
years, passed away on M: 


to pneumonia. 


Amos I. Drazy, Ashku 
} 


added an are welder driven 


—j ie 








my 
he 
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gas welding anc Qe Gi; ee iy 


for electric welding 








Thousands o if satisfi ed users 
insist on Anaconda Rods 


jew alloy welding rods... ... because of its acceptance as 


because of their strength and the ideal rod for the general oxy- 





’ * (for gas welding) .. . the 
melting point bronze rod 
rnized as ideal for the general 


ene welding of castand malleable | low melting points ... are exten- acetylene welding of cast or mal- 
Saves time and money because of its ; ; : é = ee 
ting point—1625°F. sively used for welding iron, steel, _leable iron. With. Tobin Bronze, 
’ ‘ (for gas or electric welding) is a copper and copper alloys by both which melts at 1625° F., preheat- 
ted alloy of copper, silicon and man- . ; 
{has excellent welding characteris- the oxy-acetylene and carbon or ing 1s usually unnecessary. 
s. Makes high-strength welds on copper, ¥ , : 
nzeand copper-nickelalloys. Also metal electric arc methods. The All Anaconda Welding Rods 


sheet metal. Melts at 1866°F. : : : é am ; i 
consistently high quality of these are uniform in composition and 
‘ iNGANESE BRONZE (for gas : s 


+) produces a tough, strong bond, = Anaconda products explains their high in quality, due to the experi- 
y resistant to wear. Especially adapt- : 


Seeger aaa allen popularity with thousands of satis- | ence and technical knowledge of 
' [OSPHOR BRONZE (for gasand «ld users who willacceptno other 1 he American Brass Company. All 
elding) is extensively used for : : ae , ot : adi ' 
clding copper, brass, bronze, | Dtandofcopperalloy welding rods. are available through leading dis- 
illeable and cast iron, low and ae : ee a . mF on 
teels. Melts at 1922°F. Each of the seven different tributors of welding supplies... 
' BRAZING METAL (for gas weld- Anaconda Welding Rods listed at usually shipped in bulk, but also 
g sh-zinc brass for welding where . : : = . . 
ot essential. Melts at 1634°F. the left has its individual charac- obtainable in clearly labeled ten- 
. | ELECTROLYTIC COPPER (for gas teristics...and each is particularly pound packages. And all are de- 
iding) is recommended for welding cop- ; F ; anne 
high electrical conductivity is adapted to certain types of work. scribed in Anaconda Publication 
I I 
Welds are quite ductile. Melts ne : 
Most widely used is Tobin Bronze* B-13, mailed on request. 
’ LICON COPPER (for gas or 
ling) is used to fabricate metal 
i for other sheet metal work. : 
) flux, Has a good proce A {\ A THE AMERICAN BRASS COMPANY 
Y anc makes a strong, sounc . - i . . 
at 1981°F, \NACOND. General Offices: Waterbury, Connecticut 
Tobin Bronze” and “Everdur’’ Offices and Agencies in Principal Cities 
Reg. U. S. Pat. Off 
_— In Canada: ANACONDA AMERICAN BRASS LTD., NEW TORONTO, ONTARIO 





ANACONDA WELDING RODS 
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motor and all mounted on a two-wheel The entire business and assets of the The McLean Welderlite ( 























trailer, to his shop equipment. Audubon Wire Cloth Co., Ine., of Audu- over the Beckwith Iron W a0» DEPA 
bon, N. J., have been acquired by the West 79th St., Chicago, I! 

The Torchweld Mquipment Co., 1035 Manganese Steel Forge Co., of Philadel- 3-story building with 50-ft. { Return 
W. Lake St., Chicago, IL, has opened a phia, Pa., who will conduct the business company will engage in the i ead a 
New York office. Details will be an under the name of the Audubon Wire of welded products, produ 
nounced at a later date. Cloth Corp., a new organization. and hard facing of tools. 

— ——— = — = AME 
a one ct oe iS —<— 





- CLASSIFIED ADS: f 


Help Wanted—75c per line, minimum 4 lines. Jobs Wanted—4 lines free. Other Ads—$1.00 per line, minin 4 


Count 8 words to line. Add 6 words for keyed address. 

















FOR SALE 








POSITIONS WANTED ai 





For Sale—Arec Welders, gasoline or electric driven. Spot 
Welders. Overhauled. Guaranteed. Attractively priced. 
Dealer correspondence invited. Electric Power Motors, Inc., 
1087 East 97th St., Cleveland, Ohio. 


A Check or Order on Any Closed Bank will be accepted in 
exchange for full or down payment on welding apparatus, 
electrodes, or accessories. In other words, we believe every 
bank is coming back. Electric Are Cutting & Welding Co., 
152 Jelliff Ave., Newark, N. J. 


Standardized Cutting and Welding Tips, interchangeable 
with various types of torches; also apparatus, accessories and 
complete outfits. Prices unbelievably low. High quality and 
workmanship. Write for catalog. The Alexander Milburn 
Company selling on behalf of TIPS, INC., 1416-18 W. Balti- 
more St., Baltimore, Maryland. 


BARGAINS—ARC WELDERS 
Gasoline or electric drive. 30 days’ trial. Terms if desired. 
Write Ken’s Equipment Exchange, Box U 631, Troy, Ohio. 


ONE DOLLAR 


WILL INCREASE YOUR EARNING POWER 
by bringing you any one of the following guaranteed 
FLUX FORMULAS 
Cast lron—Brazing—Copper—High-Speed Steel—Aluminum 
(good for both the cast and sheet metal)—or all for $4.00. 
With instructions YOU CAN MAKE YOUR OWN fluxes just 
as hundreds of the most successful welders are doing today 
who insist on having their fluxes fresh when they need them 
for the better job. 
R. N. Robbins, 38 Winans St., East Orange, N. J. 


Responsible Dealers Wanted 


Valuable territories are open to substantial, 
live-wire dealers. Particulars, including at- 
tractive discounts, explained upon request 


SMITH-WATERS 
WELDER 


Competitive tests show that the 
Smith-Waters Welders can save as 
much as 50% in operating costs 
The stable arc assures constant de 
position of weld metal, and sound 
welds. No moving parts. Two-year 
guarantee, 





ws, 


Perr Beet ety 


Write for descriptive material. 


David H. Smith & Sons, Inc. 
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Combination Welder—17 years’ experience wit g IM. TI 
and thermit, in production work, marine work, a1 
F. C. Korpus, 2954 Fortieth St., Chicago, IIl. 


Trained Welder and Supervisor—16 years’ e» 


field erection of plate work, also time study and y 
shop work. Address Box 115, The Welding Engi: } 


Cast Iron Welding Rods 








The Decatur Casting Company 


Decatur, Indiana 








... Can You Beat It? 






a+ ++ -@ 


Admittedly the best 





Joke ----"| 


It has been clearly demonstrated that the depression 
over in Southern California. 





The other evening when a jack rabbit crossed th 
there was only one man chasing it. 








trat 


CHURCHWARD ENGINEERING CO. 
33 Sperry St. New Haven, Conn 

















——— 





5111 Second Ave., Brooklyn, N. Y. 


DESIGNING FOR ARC WELDING 


Second Lincoln Arc Welding 
Prize Competition Papers 


Edited by 
A. F. DAVIS, M.E. in E.E. 
Divisional Vice-President, American Welding Soci 
Vice-President, The Lincoln Electric Co. 


This is a book of some 450 pages, nicely bound and cont: 
the prize winning papers entered in the Second Lincoln A 
Prize Competition. Due to their length it was necess 
some of the papers, but it is a book that should be read ! 
interested in welding. It contains 5 parts on the follow 
Machinery—Ships—Buildings, Bridges, Houses—Large ‘ 
Piping and Fittings. 


Price $2.50 Postpaid 





The Welding Engineer Publishing (0 
608 S. Dearborn St. chiceas 2 
ee 








